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(54) TiUe: DEGRADABLE CLOSTRIDIAL TOXINS 



O (57) Abstract: The specification discloses modified Clostridial toxins comprising a PAR ligand domain, a Clostridial toxin enzy- 
matic domain, a Clostridial toxin translocation domain and a Clostridia] toxin binding domain; polynucleotide molecules encoding 
Q modified Clostridial toxins comprising a PAR ligand domain, a Clostridial toxin enzymatic domain, a Clostridial toxin transloca- 
^ tion domain and a Clostridial toxin binding domain; and method of producing modified Clostridial toxins comprising a PAR ligand 
1^ domain, a Clostridial toxin enzymatic domain, a Clostridia] toxin translocation domain and a Clostridial toxin binding domain. 
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Degradable Clostridial Toxins 

[01] This patent application claims priority pursuant to 35 U.S.C. §11 9(e) to United States provisional 
patent application Serial No. 60/651494, which was converted on July 5, 2005 from U.S. non provisional 
patent application Serial No. 10/931719 filed Sep. 1, 2004, which is hereby incorporated by reference in 
its entirety. 

[02] All of the patents and publications cited in this application are hereby incorporated by reference in 
their entirety. 

[03] The ability of Clostridial toxins, such as, e.g., Botulinum neurotoxins (BoNTs), BoNT/A, BoNT/B, 
B0NT/CI, BoNT/D, BoNT/E. BoNT/F and BoNT/G, and Tetanus neurotoxin (TeNT), to inhibit neuronal 
transmission are being exploited in a wide variety of therapeutic and cosmetic applications, see e.g., 
William J. Lipham, Cosmetic and Clinical Appucations of Botulinum Toxin (Slack, Inc.. 2004). As an 
example, BOTOX® is currently approved in one or more countries for the following indications: achalasia, 
adult spasticity, anal fissure, back pain, blepharospasm, bruxism, cervical dystonia, essential tremor, 
glabellar lines or hyperkinetic facial lines, headache, hemifacial spasm, hyperactivity of bladder, 
hyperhidrosis, juvenile cerebral palsy, multiple sclerosis, myoclonic disorders, nasal labial lines, 
spasmodic dysphonia, strabismus and VII nerve disorder. In addition. Clostridial toxin therapies are 
proposed for treating neuromuscular disorders, see e.g., Kei Roger Aoki et al.. Method for Treating 
Neuromuscular Disorders and Conditions with Botulinum Toxin Types A and S, U.S. Patent No. 
6,872,397 (Mar. 29, 2005); Rhett M. Schiffman, Methods for Treating Uterine Disorders, U.S. Patent 
Publication No. 2004/0175399 (Sep. 9, 2004); Richard L Barron, Methods for Treating Ulcers and 
Gastroesophageal Reflux Disease, U.S. Patent Publication No. 2004/0086531 (May. 7, 2004); and Kei 
Roger Aoki, et al.. Method for Treating Dystonia with Botulinum Toxin C to G, U.S. Patent No, 6,319,505 
(Nov. 20, 2001); eye disorders, see e.g., Eric R. First, Methods and Compositions for Treating Eye 
Disorders, U.S. Patent Publication No. 2004/0234532 (Nov. 25, 2004); Kei Roger Aoki et al., Botulinum 
Toxin Treatment for Blepharospasm, U.S. Patent Publication No. 2004/0151740 (Aug. 5, 2004); and Kei 
Roger Aoki et al., Botulinum Toxin Treatment for Strabismus, U.S. Patent Publication No. 2004/0126396 
(Jul. 1. 2004); pain, see e.g., Kei Roger Aoki et al., Pain Treatment by Peripheral Administration of a 
Neurotoxin, U.S. Patent No. 6,869,610 (Mar. 22, 2005); Stephen Donovan, Clostridial Toxin Derivatives 
and Methods to Treat Pain, U.S. Patent No. 6.641 ,820 (Nov. 4, 2003); Kei Roger Aoki, et al., Method for 
Treating Pain by Peripheral Administration of a Neurotoxin, U.S. Patent No. 6,464,986 (Oct. 15, 2002); 
Kei Roger Aoki and Minglei Cui, Methods for Treating Pain, U.S. Patent No. 6,113,915 (Sep. 5, 2000); 
Martin A. Voet, Methods for Treating Fibromyalgia, U.S. Patent 6,623.742 (Sep. 23, 2003); Martin A. 
Voet, Botulinum Toxin Therapy for Fibromyalgia, U.S. Patent Publication No. 2004/0062776 (Apr. 1, 
2004); and Kei Roger Aoki et al.. Botulinum Toxin Therapy for Lower Back Pain, U.S. Patent Publication 
No. 2004/0037852 (Feb. 26, 2004); muscle injuries, see e.g., Gregory F. Brooks, Methods for Treating 
Muscle Injuries, U.S. Patent No. 6,423,319 (Jul. 23, 2002); headache, see e.g., Martin Voet, Methods for 
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TrBBting Sinus Headache, U.S. Patent No. 6,838,434 (Jan. 4, 2005); Kei Roger Aoki et al., Methods for 
Treating Tension Headache, U.S. Patent No. 6.776,992 (Aug. 17, 2004); and Kei Roger Aoki et aL. 
Afefhod for Treating Headache, U.S. Patent No. 6,458,365 (Oct. 1, 2002); William J. Binder, Mefftod for 
Reduction of hAigraine Headache Pain, U.S. Patent 5,714,469 (Feb. 3. 1998); cardiovascular diseases, 
see e.g., Gregory F. Brooks and Stephen Donovan, fJlethods for Treating Cardiovascular Diseases with 
Botulinum Toxin, U.S. Patent No. 6,767,544 (Jul. 27, 2004); neurological disorders, see e.g., Stephen 
Donovan, Parkinson's Disease Treatment, U.S. Patent No. 6,620,415 (Sep. 16, 2003); and Stephen 
Donovan, Method for Treating Parkinson's Disease with a Botulinum Toxin, U.S. Patent No. 6,306,403 
(Oct. 23, 2001); neuropsychiatric disorders, see e.g., Stephen Donovan, Botulinum Toxin Therapy for 
Neuropsychiatric Disorders, U.S. Patent Publication No. 2004/0180061 (Sep. 16, 2004); and Steven 
Donovan, Therapeutic Treatments for Neuropsychiatric Disorders, U.S. Patent Publication No. 
2003/0211121 (Nov. 13, 2003); endocrine disorders, see e.g., Stephen Donovan, Method for Treating 
Endocrine Disorders, U.S. Patent No. 6,827.931 (Dec. 7. 2004); Stephen Donovan. Method for Treating 
Thyroid Disorders with a Botulinum Toxin, U.S. Patent No. 6740321 (May. 25, 2004); Kei Roger Aoki et 
al., Method for Treating a Cholinergic Influenced Sweat Gland, U.S. Patent No. 6,683,049 (Jan. 27. 

2004) ; Stephen Donovan, Neurotoxin Therapy for Diabetes, U.S. Patent No. 6,416,765 (Jul. 9, 2002); 
Stephen Donovan. Methods for Treating Diabetes, U.S. Patent No. 6,337,075 (Jan. 8, 2002); Stephen 
Donovan, Method for Treating a Pancreatic Disorder with a Neurotoxin, U.S. Patent No. 6,261,572 (Jul. 
17, 2001); Stephen Donovan, Methods for Treating Pancreatic Disorders, U.S. Patent No. 6,143,306 
(Nov. 7, 2000); cancers, see e.g., Stephen Donovan, Methods for Treating Bone Tumors, U.S. Patent No. 
6.565,870 (May 20, 2003); Stephen Donovan, Method for Treating Cancer with a Neurotoxin to Improve 
Patient Function, U.S. Patent No. 6,368,605 (Apr. 9. 2002); Stephen Donovan, Method for Treating 
Cancer with a Neurotoxin, U.S. Patent No, 6,139,845 (Oct. 31, 2000); and Mitchell F. Brin and Stephen 
Donovan, Methods for Treating Diverse Cancers, U.S. Patent Publication No. 2005/0031648 (Feb. 10, 

2005) ; otic disorders, see e.g., Stephen Donovan, Neurotoxin Therapy for Inner Ear Disorders, U.S. 
Patent No. 6358926 (Mar. 19. 2002); and Stephen Donovan, Method for Treating Otic Disorders, U.S. 
Patent No. 6265379 (Jul. 24. 2001); autonomic disorders, see, e.g., Pankai J. Pasricha and Anthony N. 
Kalloo, Method for Treating Gastrointestinal Muscle Disorders and Other Smooth Muscle Dysfunction, 
U.S. Patent 5,437,291 (Aug. 1, 1995); as well as other disorders, see e.g., William J. Binder, Method for 
Treatment of Skin Lesions Associated with Cutaneous Cell-proliferative Disorders, U.S. Patent 5.670,484 
(Sep. 23. 1997); Eric R. First, Applicatbn of Botulinum Toxin to the Management of Neurogenic 
Inflammatory Disorders, U.S. Patent 6,063,768 (May 16, 2000); Marvin Schwartz and Brian J. Freund, 
Method to Reduce Hair Loss and Stimulate Hair Growth, U.S. Patent 6,299,893 (Oct. 9, 2001); Jean D. A. 
Carruthers and Alastair Carruthers, Cosmetic Use of Botulinum Toxin for Treatment of Downtumed 
Mouth, U.S. Patent 6,358,917 (Mar. 19, 2002); Stephen Donovan, Use of a Clostridial Toxin to Reduce 
Appetite, U.S. Patent Publication No. 2004/40253274 (Dec. 16, 2004); and Howard I. Katz and Andrew 
M. Blumenfeld, Botulinum Toxin Dental Therapies and Procedures, U.S. Patent Publication No. 
2004/0115139 (Jun. 17, 2004); Kei Roger Aoki, et al., Treatment of Neuromuscular Disorders and 
Conditions with Different Botulinum, U.S. Patent Publication No. 2002/0010138 (Jan. 24, 2002); and Kei 
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Roger Aoki, et al„ Use of Botulinum Toxins for Treating Various Disorders and Conditions and Associated 
Pain, U.S. Patent Publication No. 2004/0013692 (Jan: 22, 2004). In addition, the expected use of 
Clostridial toxins, such as, e.g., BoNTs and TeNT, In therapeutic and cosmetic treatments of humans and 
other mammals is anticipated to expand to an ever widening range of diseases and ailments that can 
benefit from the properties of these toxins. 

[04] Clostridial toxin therapies are successfully used for many indications. Generally, administration of a 
Clostridial toxin is well tolerated. However, toxin administration in some applications can be challenging 
because of the larger doses required to achieve a beneficial effect. Larger doses can increase the 
likelihood that the toxin may move through the interstitial fluids and the circulatory systems, such as, e.g., 
the cardiovascular system and the lymphatic system, of the body, resulting in the undesirable dispersal of 
the toxin to areas not targeted for toxin treatment. Such dispersal can lead to undesirable side effects, 
such as, e.g., inhibition of neurotransmitter release in neurons not targeted for treatment or paralysis of a 
muscle not targeted for treatment. For example, a patient administered a therapeutically effective amount 
of a BoNT/A treatment Into the neck muscles for torticollis may develop dysphagia because of dispersal 
of the toxin into the oropharynx. Thus, there remains a need for improved Clostridial toxins that are 
effective at the site of treatment, but have negligible to minimal effects In areas not targeted for a toxin 
treatment. 

[051 The growing clinical, therapeutic and cosmetic use of Clostridial toxins in therapies requiring larger 
doses necessitates the phamnaceutical industry to develop modified Clostridial toxins that are effective at 
the target site of the application, but reduce or prevent the undesirable side-effects associated with the 
dispersal of the toxins to an unwanted location or locations. The present invention provides novel 
Clostridial toxins that reduce or prevent unwanted side-effects associated with toxin dispersal into non- 
targeted areas. These and related advantages are useful for various clinical, therapeutic and cosmetic 
applications, such as, e.g., the treatment of neuromuscular disorders, neuropathic disorders, eye 
disorders, pain, muscle injuries, headache, cardiovascular diseases, neuropsychiatric disorders, 
endocrine disorders, cancers, otic disorders and hyperkinetic facial lines, as well as, other disorders 
where a Clostridial toxin administration to a mammal can produce a beneficial effect. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[06] FIG. 1 shows that activated PARs are predominantly targeted toward lysosomes for degradation. 
PARS are activated by an inreverslble mechanism, and once cleaved, most activated PARs are 
endocytosed and directed, by Intracellular trafficking routes, to lysosomes for degradation. Step 1 
illustrates cleavage of an inactivated PAR by a protease to unmask the tethered ligand (black box). Step 
2 Illustrates tethered ligand binding and confonnational change of the activated PAR. Step 3 illustrates 
endocytosis of the activated PAR. Step 4 illustrates the eariy and late endosomal sorting of the 
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internalized activated PAR that result in tlie trafficl(ing of tine receptor to a lysosome. Step 5 illustrates the 
degradation of the internalized activated PAR by proteases within the lysosome. 

[07] FIG. 2 shows modified Clostridial toxins comprising a tethered ligand are targeted toward 
lysosomes for degradation. Such modified toxins that diffuse into the circulatory system can bind to 
inactive PARs which triggers endocytosis and the directing of intemalized toxins, by intracellular 
trafficking routes, to lysosomes for degradation. Step 1 illustrates the binding of the modified Clostridial 
toxin comprising a tethered ligand domain (black box) to a PAR. Step 2 illustrates endocytosis of the 
toxin-PAR complex. Step 3 illustrates the early and late endosomal sorting of the intemalized toxin-PAR 
complex that result in the trafficking of the complex to a lysosome. Step 5 illustrates the degradation of 
the internalized toxin-PAR complex by proteases within the lysosome. 

[08] FIG. 3 shows a schematic of the cunrent paradigm of neurotransmitter release and Clostridial toxin 
intoxication in a central and peripheral neuron. FIG. 3a shows a schematic for the neurotransmitter 
release mechanism of a central and peripheral neuron. The release process can be described as 
comprising two steps: 1) vesicle docking, where the vesicle-bound SNARE protein of a vesicle containing 
neurotransmitter molecules associates with the membrane-bound SNARE proteins located at the plasma 
membrane; and 2) neurotransmitter release, where the vesicle fuses with the plasma membrane and the 
neurotransmitter molecules are exocytosed. FIG. 3b shows a schematic of the intoxication mechanism 
for tetanus and botulinum toxin activity in a central and peripheral neuron. This intoxication process can 
be described as comprising four steps: 1) receptor binding, where a Clostridial toxin binds to a Clostridial 
receptor system and initiates the intoxication process; 2) complex internalization, where after toxin 
binding, a vesicle containing the toxin/receptor system complex is endocytosed into the cell; 3) light chain 
translocation, where multiple events are thought to occur, including, e.g., changes in the internal pH of the 
vesicle, formation of a channel pore comprising the Hn domain of the Clostridial toxin heavy chain, 
separation of the Clostridial toxin light chain from the heavy chain, and release of the active light chain 
and 4) enzymatic target modification, where the activate light chain of Clostridial toxin proteolytically 
cleaves its target SNARE substrate, such as, e.g., SNAP-25, VAMP or Syntaxin, thereby preventing 
vesicle docking and neurotransmitter release. 

[09] FIG. 4 shows modified Clostridial toxins with a PAR ligand domain located at the amino tenninus of 
the enzymatic domain. FIG. 4A depicts the single polypeptide fomi of a Clostridial toxin with an amino to 
carboxyl linear organization comprising a PAR ligand domain, an enzymatic domain, a translocation 
domain and a binding domain, with the di-chain loop region depicted by the double SS bracket and the 
resulting di-chain iom after di-chain loop cleavage. In this example, a masked PAR ligand domain is 
located at the amino temninus of the enzymatic domain and a proteolytic cleavage site (P1) is located in 
front of the PAR ligand binding domain. Upon proteolytic cleavage with a P1 protease, the PAR ligand 
domain becomes unmasked. P2 is a protease cleavage site used to convert the single chain toon of the 
toxin to the di-chain fonn. Both P1 and P2 can be a PAR endogenous protease cleavage site or an 
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exogenous protease cleavage site and can be cleaved by the same protease or different proteases. FIG. 
4B depicts tlie single polypeptide fonm of a Clostridial toxin with an amino to carboxyl linear organization 
comprising a PAR ligand domain, an enzymatic domain, a binding domain and a translocation domain, 
with the di-chain loop region depicted by the double SS bracl<et. In this example, a masked PAR ligand 
domain is located at the amino tenminus of the enzymatic domain and a proteolytic cleavage site (P1) is 
located in front of the PAR ligand binding domain. Upon proteolytic cleavage with a PI protease, the 
PAR ligand domain becomes unmasked. P2 is a protease cleavage site used to convert the single chain 
forni of the toxin to the di-chain forni. Both PI and P2 can be a PAR endogenous protease cleavage site 
or an exogenous protease cleavage site and can be cleaved by the same protease or different proteases. 
FIG. 4C depicts the single polypeptide fomi of a Clostridial toxin with an amino to carboxyl linear 
organization comprising a PAR ligand domain, an enzymatic domain, a translocation domain and a 
binding domain, with the di-chain loop region depicted by the double SS bracket. In this example, an 
unmasked PAR ligand domain is located at the amino temiinus of the enzymatic domain. P2 is a 
protease cleavage site used to convert the single chain fomi of the toxin to the di-chain fomi and can be a 
PAR endogenous protease cleavage site or an exogenous protease cleavage site. FIG. 4D depicts the 
single polypeptide fomi of a Clostridial toxin vwth an amino to carboxyl linear organization comprising a 
PAR ligand domain, an enzymatic domain, a binding domain and a translocation domain, with the di- 
chain loop region depicted by the double SS bracket. In this example, an unmasked PAR ligand domain 
is located at the amino terminus of the enzymatic domain. P2 is a protease cleavage site used to convert 
the single chain fomi of the toxin to the di-chain fomi and can be a PAR endogenous protease cleavage 
site or an exogenous protease cleavage site. 

[010] FIG. 5 shows modified Clostridial toxins with a PAR ligand domain located at the amino terminus 
of the translocation domain. FIG. 5A depicts the single polypeptide form of a Clostridial toxin with an 
amino to carboxyl linear organization comprising a binding domain, an enzymatic domain, a PAR ligand 
domain and a translocation domain, with the di-chain loop region depicted by the double SS bracket and 
the resulting di-chain fomi after di-chain loop cleavage. In this example, a masked PAR ligand domain is 
located at the amino temiinus of the translocation domain and a proteolytic cleavage site (PI) is located 
in front of the PAR ligand binding domain. Upon proteolytic cleavage with a P1 protease, the PAR ligand 
domain becomes unmasked. P1 is also the protease cleavage site used to convert the single chain fomi 
of the toxin to the di-chain fomi. P1 can be a PAR endogenous protease cleavage site or an exogenous 
protease cleavage site. FIG. 5B depicts the single polypeptide form of a Clostridial toxin with an amino to 
carboxyl linear organization comprising an enzymatic domain, a PAR ligand domain, a translocation 
domain and a binding domain, with the di-chain loop region depicted by the double SS bracket. In this 
example, a masked PAR ligand domain is located at the amino temiinus of the translocation domain and 
a proteolytic cleavage site (PI) is located in front of the PAR ligand binding domain. Upon proteolytic 
cleavage with a PI protease, the PAR ligand domain becomes unmasked. PI is also the protease 
cleavage site used to convert the single chain form of the toxin to the di-chain fonm. PI can be a PAR 
endogenous protease cleavage site or an exogenous protease cleavage site. 
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[Oil] FIG. 6 shows modified Clostridial toxins with a PAR ligand domain located at the amino terminus 
of the binding domain. FIG. 6 depicts the single polypeptide fomi of a Clostridial toxin with an amino to 
carboxyl linear organization comprising an enzymatic domain, a PAR ligand domain, a binding domain 
and a translocation domain, with the di-chain loop region depicted by the double SS bracket and the 
resulting di-chain fonri after di-chain loop cleavage. In this example, a masked PAR ligand domain is 
located at the amino temninus of the binding domain and a proteolytic cleavage site (P1) is located in front 
of the PAR ligand binding domain. Upon proteolytic cleavage with a P1 protease, the PAR ligand domain 
becomes unmasked. P1 is also the protease cleavage site used to convert the single chain form of the 
toxin to the di-chain fomi. P1 can be a PAR endogenous protease cleavage site or an exogenous 
protease cleavage site. 

[012] FIG. 7 shows a plasmid map of prokaryotic expression construct pET29b/BoNT/A-ED-PAR1Tb 
comprising a polynucleotide molecule of SEQ ID NO: 136 encoding a modified BoNT/A of SEQ ID NO: 
85, operably-linked to a carboxyl-temfiinal polyhistidine binding polypeptide. A Trypsin protease cleavage 
site is operably-linked between the polyhistidine binding polypeptide and the modified BoNT/A. 
Abbreviations are as follows: Ptz, a bacteriophage T7 promoter region; Thrombin, a polynucleotide 
molecule encoding a PARI Thrombin cleavage site; PAR1-LD, a polynucleotide molecule encoding a 
PARI ligand domain; ED, a polynucleotide molecule encoding a BoNT/A enzymatic domain; TD, a 
polynucleotide molecule encoding a BoNT/A translocation domain; BD, a polynucleotide molecule 
encoding a BoNT/A binding domain; Trypsin, a polynucleotide molecule encoding Trypsin cleavage site; 
6xHis, a polynucleotide molecule encoding a polyhistidine binding polypeptide; T7 TT, a bacteriophage 
T7 transcription termination region; f1 origin, a bacteriophage f1 origin of replication; Kanamycin, a 
polynucleotide molecule encoding an aminophosphotransferase that confers Kanamycin resistance; 
pBR322 ori, a pBR322 origin of plasmid replication region; lad, a polynucleotide molecule encoding a 
lactose I. 

[013] FIG- 8 shows a plasmid map of prokaryotic expression construct pET29b/BoNT/A-TD-PAR1Tb 
comprising a polynucleotide molecule of SEQ ID NO: 144 encoding a modified BoNT/A of SEQ ID NO: 
93, operably-linked to a carboxyl-terminal polyhistidine binding polypeptide. A Trypsin protease cleavage 
site is operably-linked between the polyhistidine binding polypeptide and the modified BoNT/A. 
Abbreviations are as follows: Prr, a bacteriophage T7 promoter region; ED, a polynucleotide molecule 
encoding a BoNT/A enzymatic domain; Thrombin, a polynucleotide molecule encoding a PARI Thrombin 
cleavage site; PAR1-LD, a polynucleotide molecule encoding a PARI ligand domain; TD. a 
polynucleotide molecule encoding a BoNT/A translocation domain; BD, a polynucleotide molecule 
encoding a BoNT/A binding domain; Trypsin, a polynucleotide molecule encoding Trypsin cleavage site; 
6xHis, a polynucleotide molecule encoding a polyhistidine binding polypeptide; T7 TT, a bacteriophage 
T7 transcription temiination region; f1 origin, a bacteriophage f1 origin of replication; Kanamycin, a 
polynucleotide molecule encoding an aminophosphotransferase that confers Kanamycin resistance; 
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pBR322 ori, a pBR322 origin of plasmid replication region; lad, a polynucleotide molecule encoding a 
lactose I. 

[0141 FIG- 9 shows a plasmid map of prokaryotic expression construct pET29b/BoNT/A-BD-PAR1Tb 
comprising a polynucleotide molecule of SEQ ID NO: 152 encoding a modified BoNT/A of SEQ ID NO: 
101, operably-linl<ed to a carboxyl-temiinal polyhistidine binding polypeptide. A Trypsin protease 
cleavage site is operably-linked between the polyhistidine binding polypeptide and the modified BoNT/A. 
Abbreviations are as follows: Pj?, a bacteriophage T7 promoter region; Thrombin, a polynucleotide 
molecule encoding a PARI Thrombin cleavage site; PAR1-LD, a polynucleotide molecule encoding a 
PARI ligand domain; ED, a polynucleotide molecule encoding a BoNT/A enzymatic domain; TD, a 
polynucleotide molecule encoding a BoNT/A translocation domain; BD, a polynucleotide molecule 
encoding a BoNT/A binding domain; Trypsin, a polynucleotide molecule encoding Trypsin cleavage site; 
6xHis, a polynucleotide molecule encoding a polyhistidine binding polypeptide; T7 TT, a bacteriophage 
T7 transcription tennination region; f1 origin, a bacteriophage f1 origin of replication; Kanamycin, a 
polynucleotide molecule encoding an aminophosphotransferase that confers Kanamycin resistance; 
pBR322 ori, a pBR322 origin of plasmid replication region; lad, a polynucleotide molecule encoding a 
lactose I. 

[015] FIG- 10 shows a plasmid map of yeast expression construct pPICZ A/BoNT/A-ED-PARITb 
comprising a polynucleotide molecule of SEQ ID NO: 136 encoding a modified BoNT/A of SEQ ID NO: 
85, operably-linked to carboxyl-temilnal c-myc and polyhistidine binding polypeptides. Abbreviations are 
as follows: Paoxi» an aldehyde oxidase 1 promoter region; Thrombin, a polynucleotide molecule encoding 
a PARI Thrombin cleavage site; PAR1-LD, a polynucleotide molecule encoding a PARI ligand domain; 
ED, a polynucleotide molecule encoding a BoNT/A enzymatic domain; TD, a polynucleotide molecule 
encoding a BoNT/A translocation domain; BD, a polynucleotide molecule encoding a BoNT/A binding 
domain; c-myc, a polynucleotide molecule encoding a c-myc binding polypeptide; 6xHis, a polynucleotide 
molecule encoding a polyhistidine binding polypeptide; A0X1 TT, an aldehyde oxidase 1 transcription 
tennination region; Zeocin*^"^, a polynucleotide molecule encoding a Zeocin^" resistance polypeptide; 
pUC ori, a pUC origin of plasmid replication region. 

[016] FIG. 11 shows a plasmid map of baculovlms transfer construct pBAGgus3/BoNT/A-ED-PAR1Tb 
comprising a polynucleotide molecule of SEQ ID NO: 136 encoding a modified BoNT/A of SEQ ID NO: 
85, operably-linked to cartjoxyl-temriinal polyhistidine binding polypeptide. A Thrombin protease cleavage 
site is operably-linked between the modified BoNT/A and the polyhistidine binding polypeptide. 
Abbreviations are as follows: Prh, an polyhedrin promoter region; gp64, a polynucleotide molecule 
encoding a gp64 signal polypeptide; Thrombin, a polynucleotide molecule encoding a PARI Thrombin 
cleavage site; PAR1-LD, a polynucleotide molecule encoding a PARI ligand domain; ED, a 
polynucleotide molecule encoding a BoNT/A enzymatic domain; TD, a polynucleotide molecule encoding 
a BoNT/A translocation domain; BD, a polynucleotide molecule encoding a BoNT/A binding domain; 
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Thrombin, a polynucleotide molecule encoding a Thrombin protease cleavage site; BxHis, a 
polynucleotide molecule encoding a polyhistidine binding polypeptide; pUC ori, a pUC origin of plasmid 
replication region; Ampicillin, a polynucleotide molecule encoding a p-lactamase that confers Ampicillin 
resistance; f1 ori, a bacteriophage f1 origin of replication; gus, a polynucleotide molecule encoding a p- 
glucuronidase. 

[017] FIG. 12 shows a plasmid map of mammalian expression construct pSecTag2/BoNT/A-ED- 
PARITb comprising a polynucleotide molecule of SEQ ID NO: 136 encoding a modified BoNT/A of SEQ 
ID NO: 85, operably-linked to carboxyl-temninal c-myc and polyhistidine binding polypeptides. 
Abbreviations are as follows: Pcmv. an cytomegalovirus promoter region; IgK, a polynucleotide molecule 
encoding an immunoglobulin K polypeptide; Thrombin, a polynucleotide molecule encoding a PARI 
Thrombin cleavage site; PAR1-LD, a polynucleotide molecule encoding a PARI ligand domain; ED, a 
polynucleotide molecule encoding a BoNT/A enzymatic domain; TD, a polynucleotide molecule encoding 
a BoNT/A translocation domain; BD, a polynucleotide molecule encoding a BoNT/A binding domain; c- 
myc, a polynucleotide molecule encoding a c-myc binding polypeptide; 6xHis, a polynucleotide molecule 
encoding a polyhistidine binding polypeptide; BGH pA, a bovine growth honmone polyadenylatlon site; f1 
ori, a bacteriophage f1 origin of replication; Psv4o» a simian virus 40 promoter region; Zeocln™, a region 
encoding an Zeocin™ resistance polypeptide; pUC ori, a pUC origin of plasmid replication region; 
Ampicillin, a polynucleotide molecule encoding a p-lactamase that confers Ampicillin resistance. 

DETAILED DESCRIPTION 

[018] While all details of this process are not yet precisely known, protease-activated G protein-coupled 
receptor (PAR) signaling elicits responses according to the classic paradigm established for other 
GPCRs. Although the applicants have no wish to be limited by the following description, the overall 
signaling mechanism can be described as comprising at least four steps: 1) receptor activation where the 
protease agonist cleaves a specific site located at the extracellular amino-terminus of the receptor that 
generates a new amino acid temninus that that functions as a tethered ligand; 2) ligand binding where the 
unmasked tethered ligand binds to the ligand binding domain located in the second extracellular loop of 
the receptor resulting in a conformational change of the cleaved PAR that promotes intracellular 
interactions with heteromeric G proteins; 3) signal transduction where, In common with most GPCRs, the 
PAR-G protein complex signals through various Gq-, Gl- and GBy-mediated signaling pathways in a 
temporal and spatial manner; and 4) signal termination where receptor desensitization and receptor 
degradation stop the signaling of the activated complex (FIG. 1), see, e.g., Joann Trejo, Protease- 
Activated Receptors: New Concepts in Regulation of G Protein-Coupled Receptor Signaling and 
Trafficl<ing, 307(2) J. Pharmacol. Exp. Ther. 437-442 (2003); and Valeria S. Ossovskaya and Nigel W. 
Bennett, Protease-Actlvated Receptors: Contribution to Physiology and Disease, 84(2) Physiol. Rev. 579- 
621 (2004). 
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[019] Despite the irreversible mechanism of receptor actrvation, signaling initiated by activated PARs 
appears to be rapidly and efficiently tenninated. Signal temnination Is especially important for regulating 
the magnitude, duration and fidelity of PAR-elicited cellular responses and appears to be governed by two 
processes. The first mechanism is receptor desensitization, where enzymatic phosphorylation of the 
activated PAR by G-protein Receptor Kinases (GRKs) and other kinases uncouple the activated receptor 
from its associated G proteins and signaling effectors. The second mechanism of PAR-initiated signal 
termination is receptor degradation, where proteolytic cleavage of the activated PAR by cell-surface 
proteases on the plasma membrane and by intracellular proteases within lysosomal vesicles destroys the 
activated receptors. Because of the in-eversible nature of PAR activation, internalization of activated 
PARs and their subsequent sorting to lysosomes appears to be the dominant process for signal 
temnination. Intemalization of activated PARs contributes to signal tennination both by removing 
activated receptors from G proteins and signaling effectors and by directing activated receptors to 
lysosomal vesicles where proteolytic degradation effectively Inactivates the activated receptor. In addition 
to endocytosis of activated receptors, PARs also undergo constitutive endocytosis in the absence of 
proteolytic activation. Therefore, the unusual and inreversible mode of PAR activation has given rise to a 
very rapid and efficient means of tenminating the signaling events elicited by activated PARs utilizing 
endocytosis and lysosomal degradation. 

[020] The present Invention discloses modified Clostridial toxins that can be rapidly removed from the 
circulatory system by exploiting the processes involved in activated PAR signal temnination. Clostridial 
toxins containing a PAR ligand domain can bind PARs, which initiates the internalization and degradation 
of such modified toxins. Many tissues of the cardiovascular system and lymphatic system comprise cells 
which express PARs. In situations where a modified Clostridial toxin comprising a PAR ligand domain 
has diffused into a circulatory system, this modified toxin can be effectively intemalized by a PAR 
expressing cell and degraded by proteases within lysosomes (FIG. 2). Thus utilizing the processes 
involved in PAR-elicited signal termination will lessen or remove a Clostridial toxin from the circulatory 
system thereby reducing or preventing the undesirable side-effects associated with the diffusion of a 
Clostridial toxin to an unwanted location. 

[021] Aspects of the present invention provide modified Clostridial toxins comprising a PAR ligand 
domain; a Clostridial toxin enzymatic domain; a Clostridial toxin translocation domain; and a Clostridial 
toxin binding domain. It is envisioned that the location of the PAR ligand domain In the modified 
Clostridial toxins of the present specification is located at a free amino temiinus, including, without 
limitation, at the amino terminus of the Clostridial toxin enzymatic domain; at the amino temninus of the 
Clostridial toxin translocation domain; and at the amino temiinus of the Clostridial toxin binding domain. 
Thus, in embodiments, the modified Clostridial toxins comprise a PAR ligand domain; a Clostridial toxin 
enzymatic domain; a Clostridial toxin translocation domain; and a Clostridial toxin binding domain; 
wherein the PAR ligand domain is located at the amino tenmlnus of the Clostridial toxin enzymatic 
domain. In other embodiments, the modified Clostridial toxins comprise a PAR ligand domain; a 
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Clostridial toxin enzymatic domain; a Clostridial toxin translocation domain; and a Clostridial toxin binding 
domain; wherein the PAR ligand domain is located at the amino terminus of the Clostridial toxin 
translocation domain. In still other embodiments, the modified Clostridial toxins comprise a PAR ligand 
domain; a Clostridial toxin enzymatic domain; a Clostridial toxin translocation domain; and a Clostridial 
toxin binding domain; wherein the PAR ligand domain is located at the amino terminus of the Clostridial 
toxin binding domain. 

[022] Other aspects of the present invention provide polynucleotide molecules encoding modified 
Clostridial toxins comprising a PAR ligand domain; a Clostridial toxin enzymatic domain; a Clostridial toxin 
translocation domain; and a Clostridial toxin binding domain. It is envisioned that the location of the PAR 
ligand domain of the modified Clostridial toxins encoded by polynucleotide molecules of the present 
specification is located at a free amino terminus, including, without limitation, at the amino temiinus of the 
Clostridial toxin enzymatic domain; at the amino tenrninus of the Clostridial toxin translocation domain; 
and at the amino temiinus of the Clostridial toxin binding domain. Thus, in embodiments, the 
polynucleotide molecules encoded modified Clostridial toxins comprising a PAR ligand domain; a 
Clostridial toxin enzymatic domain; a Clostridial toxin translocation domain; and a Clostridial toxin binding 
domain; wherein the PAR ligand domain is located at the amino tenminus of the Clostridial toxin 
enzymatic domain. In other embodiments, the polynucleotide molecules encoded modified Clostridial 
toxins comprising a PAR ligand domain; a Clostridial toxin enzymatic domain; a Clostridial toxin 
translocation domain; and a Clostridial toxin binding domain; wherein the PAR ligand domain is located 
at the amino tenninus of the Clostridial toxin translocation domain. In still other embodiments, the 
polynucleotide molecules encoded modified Clostridial toxins comprising a PAR ligand domain; a 
Clostridial toxin enzymatic domain; a Clostridial toxin translocation domain; and a Clostridial toxin binding 
domain; wherein the PAR ligand domain is located at the amino terminus of the Clostridial toxin binding 
domain. 

[023] Other aspects of the present invention provide methods of producing a modified Clostridial toxin 
comprising a PAR ligand domain; a Clostridial toxin enzymatic domain; a Clostridial toxin translocation 
domain; and a Clostridial toxin binding domain, such method comprising the step of expressing in a cell a 
polynucleotide molecule encoding a modified Clostridial toxin comprising a PAR ligand domain; a 
Clostridial toxin enzymatic domain; a Clostridial toxin translocation domain; and a Clostridial toxin binding 
domain. Other aspects of the present invention provide methods of producing in a cell a modified 
Clostridial toxin comprising a PAR ligand domain; a Clostridial toxin enzymatic domain; a Clostridial toxin 
translocation domain; and a Clostridial toxin binding domain, such method comprising the steps of 
introducing in a cell an expression construct comprising a polynucleotide molecule encoding a modified 
Clostridial toxin comprising a PAR ligand domain; a Clostridial toxin enzymatic domain; a Clostridial toxin 
translocation domain; and a Clostridial toxin binding domain and expressing the expression construct in 
the cell. 
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[024] Aspects of the present invention provide, in part, a Clostridial toxin. As used herein, the term 
"Clostridial toxin" means any polypeptide that can execute the overall cellular mechanism whereby a 
Clostridial toxin enters a neuron and inhibits neurotransmitter release and encompasses the binding of a 
Clostridial toxin to a low or high affinity receptor complex, the internalization of the toxin/receptor complex, 
the translocation of the Clostridial toxin light chain into the cytoplasm and the enzymatic modification of a 
Clostridial toxin substrate. Clostridia toxins produced by Clostridium botulinum, Clostridium tetani, 
Clostridium baratii and Clostridium butyricum are the most widely used in therapeutic and cosmetic 
treatments of humans and other mammals. Strains of C. botulinum produce seven antigenically-distinct 
types of Botulinum toxins (BoNTs), which have been identified by investigating botulism outbreal<s in man 
(BoNT/A, /B, /E and /F), animals (B0NT/CI and /D), or isolated from soil (BoNT/G). BoNTs possess 
approximately 35% amino acid identity with each other and share the same functional domain 
organization and overall structural architecture. It is recognized by those of skill in the art that within each 
type of Clostridial toxin there can be subtypes that differ somewhat in their amino acid sequence, and 
also in the nucleic acids encoding these proteins. For example, there are presently four BoNT/A 
subtypes, B0NT/AI, BoNT/A2, BoNT/A3 and BoNT/A4, with specific subtypes showing approximately 
89% amino acid identity when compared to another BoNT/A subtype. While all seven BoNT serotypes 
have similar staicture and phamnacological properties, each also displays heterogeneous bacteriological 
characteristics. In contrast, tetanus toxin (TeNT) is produced by a unifomi group of C. tetanL Two other 
species of Clostridia, C. baratii and C. butyricum, also produce toxins similar to BoNT/F and BoNT/E. 
respectively. 

[025] Clostridial toxins are each translated as a single chain polypeptide of approximately 150 kDa that 
is subsequently cleaved by proteolytic scission within a disulfide loop by a naturally-occurring protease, 
such as, e.g., an endogenous Clostridial toxin protease or a naturally-occurring proteases produced in the 
environment. This posttranslational processing yields a di-chain molecule comprising an approximately 
50 kDa light chain (LC) and an approximately 100 kDa heavy chain (HC) held together by a single 
disulfide bond and noncovalent interactions. Each mature di-chain molecule comprises three functionally 
distinct domains: 1) an enzymatic domain located in the LC that includes a metalloprotease region 
containing a zinc-dependent endopeptidase activity which specifically targets core components of the 
neurotransmitter release apparatus (Table 1); 2) a translocation domain contained within the amino- 
tenninal half of the HC (Hn) that facilitates release of the LC from intracellular vesicles into the cytoplasm 
of the target cell (Table 1); and 3) a binding domain found within the carboxyl-tenninal half of the HC (He) 
that determines the binding activity and binding specificity of the toxin to the receptor complex located at 
the surface of the target cell (Table 1). 

[026] The binding, translocation and enzymatic activity of these three functional domains are all 

necessary for toxicity. While all details of this process are not yet precisely known, the overall cellular 

intoxication mechanism whereby Clostridial toxins enter a neuron and inhibit neurotransmitter release is 

similar, regardless of type. Although the applicants have no wish to be limited by the following 

description, the intoxication mechanism can be described as comprising at least four steps: 1) receptor 
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binding, 2) complex internalization, 3) light chain translocation, and 4) enzymatic target modification (see 
FIG. 1). The process is initiated when the He domain of a Clostridial toxin binds to a toxin-specific 
receptor complex located on the plasma membrane surface of a target cell. The binding specificity of a 
receptor complex Is thought to be achieved, in part, by specific combinations of gangliosides and protein 
receptors that appear to distinctly comprise each Clostridial toxin receptor complex. Once bound, the 
toxin/receptor complexes are internalized by endocytosis and the internalized vesicles are sorted to 
specific intracellular routes. The translocation step appears to be triggered by the acidification of the 
vesicle compartment. This process seems to initiate two important pH-dependent structural 
rearrangements that increase hydrophobicity and promote fonnation di-chain form of the toxin. Once 
activated, light chain endopeptidase of the toxin is released from the intracellular vesicle into the cytosol 
where it specifically targets one of three known core components of the neurotransmitter release 
apparatus. These core proteins, vesicle-associated membrane protein (VAMP)/synaptobrevin, 
synaptosomal-associated protein of 25 kDa (SNAP-25) and Syntaxin, are necessary for synaptic vesicle 
docking and fusion at the nerve temninal and constitute members of the soluble W-ethylmaleimide- 
sensitive factor-attachment protein-receptor (SNARE) family. BoNT/A and BoNT/E cleave SNAP-25 in 
the carboxyl-tenninal region, releasing a nine or twenty-six amino acid segment, respectively, and 
BoNT/CI also cleaves SNAP-25 near the carboxykemiinus. The botulinum serotypes BoNT/B, BoNT/D, 
BoNT/F and BoNT/G, and tetanus toxin, act on the consented central portion of VAMP, and release the 
amino-terminal portion of VAMP into the cytosol. BoNT/CI cleaves syntaxin at a single site near the 
cytosollc membrane surface. The selective proteolysis of synaptic SNAREs accounts for the block of 
neurotransmitter release caused by Clostridial toxins in vivo. The SNARE protein targets of Clostridial 
toxins are common to exocytosis in a variety of non-neuronal types; in these cells, as in neurons, light 
chain peptidase activity inhibits exocytosis, see, e.g., Yann Humeau et al., Hoiv Botulinum and Tetanus 
Neurotoxins Blocl< Neurotransmitter Release, 82(5) Biochimie. 427-446 (2000); Kathryn Turton et a!., 
Botulinum and Tetanus Neurotoxins: Structure, Function and Therapeutic Utility, 27(11) Trends Biochem. 
Sci. 552-558. (2002); Giovanna Lalli et al.. The Journey of Tetanus and Botulinum Neurotoxins in 
Neurons, 11(9) Trends Microbiol. 431-437, (2003). 
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[027] A Clostridial toxin Includes, without limitation, naturally occurring Clostridial toxin variants, such 
as, e.g., Clostridial toxin isofomns and Clostridial toxin subtypes; non-naturally occuning Clostridial toxin 
variants, such as, e.g., consen/ative Clostridial toxin variants, non-conservative Clostridial toxin variants. 
Clostridial toxin chimeric variants and active Clostridial toxin fragments thereof, or any combination 
thereof. As used herein, the temn "Clostridial toxin variant," whether naturally-occurring or non-naturally- 
occurring, means a Clostridial toxin that has at least one amino acid change from the corresponding 
region of the disclosed reference sequences (see Table 1) and can be described in percent identity to the 
corresponding region of that reference sequence. As non-limiting examples, a BoNT/A variant 
comprising amino acids 1-1296 of SEQ ID NO: 1 will have at least one amino acid difference, such as, 
e.g., an amino acid substitution, deletion or addition, as compared to the amino acid region 1-1296 of 
SEQ ID NO: 1; a BoNT/B variant comprising amino acids 1-1291 of SEQ ID NO: 2 will have at least one 
amino acid difference, such as, e.g., an amino acid substitution, deletion or addition, as compared to the 
amino acid region 1-1291 of SEQ ID NO: 2; a BoNT/CI variant comprising amino acids 1-1291 of SEQ 
ID NO: 3 will have at least one amino acid difference, such as, e.g., an amino acid substitution, deletion 
or addition, as compared to the amino acid region 1-1291 of SEQ ID NO: 3; a BoNT/D variant comprising 
amino acids 1-1276 of SEQ ID NO: 4 will have at least one amino acid difference, such as, e.g., an amino 
acid substitution, deletion or addition, as compared to the amino acid region 1-1276 of SEQ ID NO: 4; a 
BoNT/E variant comprising amino acids 1-1252 of SEQ ID NO: 5 will have at least one amino acid 
difference, such as, e.g., an amino acid substitution, deletion or addition, as compared to the amino acid 
region 1-1252 of SEQ ID NO: 5; a BoNT/F variant comprising amino acids 1-1274 of SEQ ID NO: 6 will 
have at least one amino acid difference, such as, e.g., an amino acid substitution, deletion or addition, as 
compared to the amino acid region 1-1274 of SEQ ID NO: 6; a BoNT/G variant comprising amino acids 1- 
1297 of SEQ ID NO: 7 will have at least one amino acid difference, such as, e.g., an amino acid 
substitution, deletion or addition, as compared to the amino acid region 1-1297 of SEQ ID NO: 7; and a 
TeNT variant comprising amino acids 1-1315 of SEQ ID NO: 8 will have at least one amino acid 
difference, such as, e.g., an amino acid substitution, deletion or addition, as compared to the amino acid 
region 1-1315 of SEQ ID NO: 8. 

[0281 Any of a variety of sequence alignment methods can be used to determine percent identity, 
including, without limitation, global methods, local methods and hybrid methods, such as, e.g., segment 
approach methods. Protocols to determine percent identity are routine procedures within the scope of 
one skilled in the art and from the teaching herein. 

[029] Global methods align sequences from the beginning to the end of the molecule and determine the 
best alignment by adding up scores of individual residue pairs and by imposing gap penalties. Non- 
limiting methods include. e.g., CLUSTAL W, see, e.g., Julie D. Thompson et ai., CLUSTAL W: Improving 
the Sensitivity of Progressive Multiple Sequence Alignment Through Sequence Weighting, Position- 
Specific Gap Penalties and Weight Matrix Choice, 22(22) Nucleic Acids Research 4673-4680 (1994); and 
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iterative refinement, see, e.g., Osamu Gotoh, Significant Improvement in Accuracy of hAultiple Protein 
Sequence Alignments by Iterative Reftnement as Assessed by Reference to Structural Alignments, 
264(4) J. Mol. Biol. 823-838 (1996). 

[030] Local methods align sequences by identifying one or more conserved motifs shared by all of the 
input sequences. Non-limiting methods include, e.g., Match-box, see, e.g., Eric Depiereux and Ernest 
Feytmans, Match-Box: A Fundamentally New Algorithm for the Simultaneous Alignment of Several 
Protein Sequences, 8(5) CABIOS 501-509 (1992); Gibbs sampling, see, e.g., C. E. Lawrence et al., 
Detecting Subtle Sequence Signals: A Gibbs Sampling Strategy for Multiple Alignment, 262(5131) 
Science 208-214 (1993); Align-M, see, e.g., Ivo Van Walle et al., Align-M-A New Algorithm for Multiple 
Alignment of Highly Divergent Sequences, 20(9) Bioinfomiatics,:! 428-1435 (2004). 

[031] Hybrid methods combine functional aspects of both global and local alignment methods. Non- 
limiting methods include, e.g., segment-to-segment comparison, see, e.g., Burldiard Morgenstern et al., 
Multiple DNA and Protein Sequence Alignment Based On Segment-To^egment Comparison, 93(22) 
Proc. Natl. Acad. Sci. U.S.A. 12098-12103 (1996); T-Coffee, see, e.g., Cedric Notredame et al., T-Coffee: 
A Novel Algorithm for Multiple Sequence Alignment, 302(1) J. Mol. Biol. 205-217 (2000); MUSCLE, see, 
e.g., Robert C. Edgar, MUSCLE: Multiple Sequence Alignment With High Score Accuracy and High 
Throughput, 32(5) Nucleic Acids Res. 1792-1797 (2004); and DIALIGN-T, see, ag., Amarendran R 
Subramanian et al., DIALIGN-T: An Improved Algorithm for Segment-Based Multiple Sequence 
Alignment, 6(1) BMC Bioinformatics 66 (2005). 

[032] As used herein, the term "naturally occumng Clostridial toxin varianf means any Clostridial toxin 
produced without the aid of any human manipulation, including, without limitation. Clostridial toxin 
isoforms produced from alternatively-spliced transcripts. Clostridial toxin isoforms produced by 
spontaneous mutation and Clostridial toxin subtypes. Non-limiting examples of a Clostridial toxin isoform 
include, e.g., BoNT/A isoforms, BoNT/B isoforms, BoNT/CI isoforms, BoNT/D isoforms, BoNT/E 
isofomns, BoNT/F isofonns, BoNT/G isoforms, and TeNT isoforms. Non-limiting examples of a Clostridial 
toxin subtype include, e.g., BoNT/A subtypes BoNT/AI, BoNT/A2, BoNT/A3 and BoNT/A4; BoNT/B 
subtypes BoNT/BI, BoNT/B2, BoNT/B bivalent and BoNT/B nonproteolytic; BoNT/CI subtypes BoNT/CI- 
1 and BoNT/CI -2; BoNT/E subtypes BoNT/EI, BoNT/E2 and BoNT/E3; and BoNT/F subtypes B0NT/FI, 
B0NT/F2, B0NT/F3 and BoNT/F4. 

[033] As used herein, the temri "non-naturally occurring Clostridial toxin varianf means any Clostridial 
toxin produced with the aid of human manipulation, including, without limitation, Clostridial toxins 
produced by genetic engineering using random mutagenesis or rational design and Clostridial toxins 
produced by chemical synthesis. Non-limiting examples of non-naturally occurring Clostridial toxin 
variants include, e.g., conservative Clostridial toxin variants, non-conservative Clostridial toxin variants, 
Clostridial toxin chimeric variants and active Clostridial toxin fragments. 
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[034] As used herein, the term "conservative Clostridial toxin varianf means a Clostridial toxin that has 
at least one amino acid substituted by another amino acid or an amino acid analog that has at least one 
property similar to that of the original amino acid from the reference Clostridial toxin sequence (Table 1). 
Examples of properties include, without limitation, similar size, topography, charge, hydrophobicity, 
hydrophilicity, lipophilicity, covalent-bonding capacity, hydrogen-bonding capacity, a physicochemical 
property, of the like, or any combination thereof. A conservative Clostridial toxin variant can function in 
substantially the same manner as the reference Clostridial toxin on which the conservative Clostridial 
toxin variant is based, and can be substituted for the reference Clostridial toxin in any aspect of the 
present invention. A conservative Clostridial toxin variant may substitute one or more amino acids, two or 
more amino acids, three or more amino acids, four or more amino acids, five or more amino acids, ten or 
more amino acids, 20 or more amino acids, 30 or more amino acids, 40 or more amino acids, 50 or more 
amino acids. 100 or more amino acids, 200 or more amino acids, 300 or more amino acids, 400 or more 
amino acids, or 500 or more amino acids from the reference Clostridial toxin on which the conservative 
Clostridial toxin variant is based. A conservative Clostridial toxin variant can also substitute at least 10 
contiguous amino acids, at least 15 contiguous amino acids, at least 20 contiguous amino acids, or at 
least 25 contiguous amino acids from the reference Clostridial toxin on which the conservative Clostridial 
toxin variant is based, that possess at least 50% amino acid Identity, 65% amino acid Identity, 75% amino 
acid identity, 85% amino acid identity or 95% amino acid identity to the reference Clostridial toxin on 
which the consen^ative Clostridial toxin variant is based. Non-limiting examples of a conservative 
Clostridial toxin variant include, e.g., conservative BoNT/A variants, conservative BoNT/B variants, 
conservative B0NT/CI variante. conservative BoNT/D variants, conservative BoNT/E variants, 
conservative BoNT/F variants, conservative BoNT/G variants, and conservative TeNT variants. 

[035] As used herein, the term "non-conservative Clostridial toxin variant" means a Clostridial toxin in 
which 1) at least one amino acid is deleted from the reference Clostridial toxin on which the non- 
conservative Clostridial toxin variant is based; 2) at least one amino acid added to the reference 
Clostridial toxin on which the non-conservative Clostridial toxin is based; or 3) at least one amino acid is 
substituted by another amino acid or an amino acid analog that does not share any property similar to 
that of the original amino acid from the reference Clostridial toxin sequence (Table 1). A non- 
conservative Clostridial toxin variant can function in substantially the same manner as the reference 
Clostridial toxin on which the non-conservative Clostridial toxin variant is based, and can be substituted 
for the reference Clostridial toxin in any aspect of the present invention. A non-consen/ative Clostridial 
toxin variant can delete one or more amino acids, two or more amino acids, three or more amino acids, 
four or more amino acids, five or more amino acids, and ten or more amino acids from the reference 
Clostridial toxin on which the non-consen^ative Clostridial toxin variant is based. A non-conservative 
Clostridial toxin variant can add one or more amino acids, two or more amino acids, three or more amino 
acids, four or more amino acids, five or more amino acids, and ten or more amino acids to the reference 
Clostridial toxin on which the non-consen/ative Clostridial toxin variant is based. A non-consen/ative 
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Clostridial toxin variant may substitute one or more amino acids, two or more amino acids, three or more 
amino acids, four or more amino acids, five or more amino acids, ten or more amino acids, 20 or more 
amino acids, 30 or more amino acids, 40 or more amino acids, 50 or more amino acids, 100 or more 
amino acids. 200 or more amino acids, 300 or more amino acids, 400 or more amino acids, or 500 or 
more amino acids from tlie reference Clostridial toxin on whicli the non-conservative Clostridial toxin 
variant is based. A non-conservative Clostridial toxin variant can also substitute at least 10 contiguous 
amino acids, at least 15 contiguous amino acids, at least 20 contiguous amino acids, or at least 25 
contiguous' amino acids from tiie reference Clostridial toxin on which the non-conservative Clostridial 
toxin variant is based, that possess at least 50% amino acid identity, 65% amino acid identity. 75% amino 
acid identity, 85% amino acid identity or 95% amino acid identity to the reference Clostridial toxin on 
which the non-conservative Clostridial toxin variant is based. Non-limiting examples of a non- 
conservative Clostridial toxin variant include, e.g., non-conservative BoNT/A variants, non-conservative 
BoNT/B variants, non-conservative B0NT/CI variants, non-conservative BoNT/D variants, non- 
conservative BoNT/E variants, non-conservatfve BoNT/F variants, non-conservative BoNT/G variants, 
and non-conservative TeNT variants. 

[036] As used herein, the term "Clostridial toxin chimeric varianf means a molecule comprising at least 
a portion of a Clostridial toxin and at least a portion of at least one other protein to fonm' a toxin with at 
least one properly different from the reference Clostridial toxins of Table 1 . Such Clostridial toxin chimeric 
molecules are described in, e.g., Clifford C. Shone et al.. Recombinant Toxin Fragments, US 6,461,617 
(Oct. 8, 2002); Keith A. Foster et a!., Clostridial Toxin Derivatives Able To Modify Peripheral Sensory 
Afferent Functions. US 6,395,513 (May 28, 2002); Wei-Jin Lin et aL, Neurotoxins with Enhanced Target 
Specificity, US 2002/0137886 (Sep. 26, 2002); Keith A. Foster et aL, Inhibition of Secretion from Non- 
neural Cells, US 2003/0180289 (Sep. 25, 2003); J. Oliver Dolly et aL, Activatable Recombinant 
Neurotoxins, WO 2001/014570 (Mar. 1, 2001); Clifford C. Shone et aL, Recombinant Toxin Fragments, 
WO 2004/024909 (Mar. 25, 2004); and Keith A. Foster et aL, Re-targeted Toxin Conjugates, WO 
2005/023309 (Mar. 17, 2005). 

[037] It is well documented that toxin molecules can be re-targeted to a cell that Is not the toxins' 
natural target cell. When so re-targeted, these toxins are capable of binding to a desired target cell and, 
following subsequent translocation into the cytosol, are capable of exerting their effect on the target cell. 
In this regard, the binding domain is selected so that it will bind to a desired target cell, and allow 
subsequent passage of the modified Clostridial toxin into an endosome within the target cell. It is 
envisioned that any non-Ciostridial binding domain can be used, including, without limitation, ligands, 
homnones, growth factors, cytokines, antibodies, antagonists, agonists and reverse-agonists, with the 
proviso that the non-Clostridial binding domain binds to a cell surface receptor system other than the one 
used by the Clostridial binding domain of the modified Clostridial toxin. Non-limiting examples of a non- 
Clostridial binding domain include, growth factors, such as, e.g.. Nerve growth factor (NGF), Leukemia 
Inhibitory factor (LIF), Basic fibroblast growth factor (bFGF), Brain-derived neurotrophic factor (BDNF). 
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Neurotrophin-3 (NT-3), Hydra head activator peptide (HHAP), Transforming growth factor 1 (TGF-1), 
Transforming growth factor 2 (TGF-2), Transfonning growth factor 3(TGF-3), Epidermal growth factor 
(EGF) and Ciliary neurotrophic factor (CNTF); cytokines, such as, e.g., Tumor necrosis factor (TNF-), 
lnterleukin-1 (IL-1), lnterleukln-1 (IL-1) and lnterleukin-8 (IL-S); agonists, such as, e.g., Bradykinin, 
Dynorphin, p-endorphin, Etorphine, Endomorphin-1, Endomorphin-2Leu-enkephalin, Met-enkephalin, 
Galanin, Lofentanil, Nociceptin and an opioid; and antibodies, such as, e.g.. antibodies against the 
lactoseries carbohydrate epitopes found on the surface of dorsal root ganglion neurons (e.g. monoclonal 
antibodies 1B2 and LA4), antibodies against any of the receptors for the ligands given above and 
antibodies against the surface expressed antigen Thyl (e.g. monoclonal antibody MRC OX7). Methods of 
making and using a Clostridial toxin chimeric variant can comprise a modified Clostridial toxin disclosed in 
the present specification where the binding domain comprises a non-Clostrldlal toxin binding domain are 
described in, e.g., Clifford C. Shone et al., supra, (2002); Keith A. Foster et al. , supra, (2002); Wei-Jin Lin 
et ah , supra, (2002); Keith A. Foster et al. , supra, (2003); J. Oliver Dolly et al. , supra, (2001); Clifford C. 
Shone et al. , supra, (2004); and Keith A. Foster et al. , supra, (2005). 

[038] Thus, in an embodiment, a Clostridial toxin chimeric variant can comprise a modified Clostridial 
toxin disclosed in the present specification where the binding domain comprises a non-Clostridial toxin 
binding domain. In aspects of this embodiment, a non-Clostridial toxin binding domain can be, e.g., a 
ligand, a honmone, a growth factor, a cytokine, an antibody, an opioid, an antagonist, an agonist or a 
reverse-agonist In other aspects of this embodiment, a non-Clostridial toxin binding domain is a Nen/e 
growth factor (NGF), a Leukemia inhibitory factor (LIF), a Basic fibroblast growth factor (bFGF), a Braln- 
derlved neurotrophic factor (BDNF), a Neurotrophin-3 (NT-3), a Hydra head activator peptide (HHAP), a 
Transforming growth factor 1 (TGF-1). a Transfomnlng growth factor 2 (TGF-2), a Transfomiing growth 
factor 3(TGF-3), an Epidermal growth factor (EGF) or a Ciliary neurotrophic factor (CNTF). in still other 
aspects of this embodiment, a non-Clostridial toxin binding domain is a Tumor necrosis factor (TNF-), an 
lnterieukin-1 (IL-1). an lnterleukin-1 (IL-1) or an lnterieukin-8 (IL-8). In yet other aspects of this 
embodiment, a non-Clostridial toxin binding domain is a Bradykinin, a Dynorphin, a p-endorphin, an 
Etorphine. an Endomorphin-1. an Endomorphin-2, a Leu-enkephalin, a Met-enkephalin, a Galanin, a 
Lofentanil or a Nociceptin. In still other aspects of this embodiment, a non-Clostridial toxin binding 
domain is an antibody against the lactoseries carbohydrate epitopes found on the surface of dorsal root 
ganglion neurons (e.g. monoclonal antibodies 1B2 and LA4), an antibody against any of the receptors for 
the binding domains given above or an antibody against the surface expressed antigen Thyl (e.g. 
monoclonal antibody MRC 0X7). 

[039] It Is also envisioned that any of a variety of Clostridial toxin fragments can be useful in aspects of 
the present invention with the proviso that these active fragments can execute the overall cellular 
mechanism whereby a Clostridial toxin proteolytically cleaves a substrate. Thus, aspects of this 
embodiment can include Clostridial toxin fragments having a length of, e.g., at least 300 amino acids, at 
least 400 amino acids, at least 500 amino acids, at least 600 amino acids, at least 700 amino acids, at 
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least 800 amino acids, at least 900 amino acids, at least 1 000 amino acids, at least 1 1 00 amino acids and 
at least 1200 amino acids. Other aspects of this embodiment, can include Clostridial toxin fragments 
having a length of, ag., at most 300 amino acids, at most 400 amino acids, at most 500 amino acids, at 
most 600 amino acids, at most 700 amino acids, at most 800 amino acids, at most 900 amino acids, at 
most 1000 amino acids, at most 1100 amino acids and at most 1200 amino acids. 

[040] It is also envisioned that any of a variety of Clostridial toxin fragments comprising the light chain 
can be useful in aspects of the present invention with the proviso that these light chain fragments can 
specifically target the core components of the neurotransmitter release apparatus and thus participate in 
executing the overall cellular mechanism whereby a Clostridial toxin proteolytically cleaves a substrate. 
The light chains of Clostridial toxins are approximately 420-460 amino acids in length and comprise an 
enzymatic domain (Table 1). Research has shown that the entire length of a Clostridial toxin light chain is 
not necessary for the enzymatic activity of the enzymatic domain. As a non-limiting example, the first 
eight amino acids of the BoNT/A light chain (residues 1-8 of SEQ ID NO: 1) are not required for enzymatic 
activity. As another non-limWng example, the first eight amino acids of the TeNT light chain (residues 1-8 
of SEQ ID NO: 8) are not required for enzymatic activity. Likewise, the carboxyl-temiinus of the light 
chain is not necessary for activity. As a non-limiting example, the last 32 amino acids of the BoNT/A light 
chain (residues 417-448 of SEQ ID NO: 1) are not required for enzymatic activity. As another non-limiting 
example, the last 31 amino acids of the TeNT light chain (residues 427-457 of SEQ ID NO: 8) are not 
required for enzymatic activity. Thus, aspects of this embodiment can include Clostridial toxin light chains 
comprising an enzymatic domain having a length of, e.g.. at least 350 amino acids, at least 375 amino 
acids, at least 400 amino acids, at least 425 amino acids and at least 450 amino acids. Other aspects of 
this embodiment can include Clostridial toxin light chains comprising an enzymatic domain having a 
length of, e.g., at most 350 amino acids, at most 375 amino acids, at most 400 amino acids, at most 425 
amino acids and at most 450 amino acids. 

[041] It is also envisioned that any of a variety of Clostridial toxin Hn regions comprising a translocation 
domain can be useful in aspects of the present invention with the proviso that these active fragments can 
facilitate the release of the LC from intracellular vesicles into the cytoplasm of the target cell and thus 
participate in executing the overall cellular mechanism whereby a Clostridial toxin proteolytically cleaves a 
substrate. The Hn regions from the heavy chains of Clostridial toxins are approximately 410-430 amino 
acids in length and comprise a translocation domain (Table 1). Research has shown that the entire 
length of a Hn region from a Clostridial toxin heavy chain is not necessary for the translocating activity of 
the translocation domain. Thus, aspects of this embodiment can include Clostridial toxin Hn regions 
comprising a translocation domain having a length of, e.g., at least 350 amino acids, at least 375 amino 
acids, at least 400 amino acids and at least 425 amino acids. Other aspects of this embodiment can 
include Clostridial toxin Hn regions comprising translocation domain having a length of, e.g., at most 350 
amino acids, at most 375 amino acids, at most 400 amino acids and at most 425 amino acids. 
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[042] It is also envisioned that any of a variety of Clostridial toxin He regions comprising a binding 
domain can be useful in aspects of the present invention with the proviso that these active fragments can 
determine the binding activity and binding specificity of the toxin to the receptor complex located at the 
surface of the target cell execute the overall cellular mechanism whereby a Clostridial toxin proteolytically 
cleaves a substrate. The He regions from the heavy chains of Clostridial toxins are approximately 400- 
440 amino acids in length and comprise a binding domain (Table 1). Research has shown that the entire 
length of a He region from a Clostridial toxin heavy chain is not necessary for the binding activity of the 
binding domain. Thus, aspects of this embodiment can include Clostridial toxin He regions comprising a 
binding domain having a length of, ag., at least 350 amino acids, at least 375 amino acids, at least 400 
amino acids and at least 425 amino acids. Other aspects of this embodiment can Include Clostridial toxin 
He regions comprising a binding domain having a length of, e.g., at most 350 amino acids, at most 375 
amino acids, at most 400 amino acids and at most 425 amino acids. 

[043] Thus, in an embodiment, a Clostridial toxin comprises a Clostridial toxin enzymatic domain, a 
Clostridial toxin translocation domain and a Clostridial toxin binding domain. In an aspect of this 
embodiment, a Clostridial toxin comprises a naturally occurring Clostridial toxin variant, such as, 0.g., a 
Clostridial toxin isofonm or a Clostridial toxin subtype. In another aspect of this embodiment, a Clostridial 
toxin comprises a non-naturally occurring Clostridial toxin variant, such as, e.g., a conservative Clostridial 
toxin variant, a non-conservative Clostridial toxin variant or an active Clostridial toxin fragment, or any 
combination thereof. In another aspect of this embodiment, a Clostridial toxin comprises a Clostridial 
toxin enzymatic domain or an active fragment thereof, a Clostridial toxin translocation domain or an active 
fragment thereof, a Clostridial toxin binding domain or an active fragment thereof, or any combination 
thereof. In other aspects of this embodiment, a Clostridial toxin can comprise a BoNT/A, a BoNT/B, a 
B0NT/CI , a BoNT/D. a BoNT/E, a BoNT/F, a BoNT/G or a TeNT. 

[044] In another embodiment, a Clostridial toxin comprises a BoNT/A. In an aspect of this embodiment, 
a BoNT/A comprises a BoNT/A enzymatic domain, a BoNT/A translocation domain and a BoNT/A binding 
domain. In another aspect of this embodiment, a BoNT/A comprises SEQ ID NO: 1 . In another aspect of 
this embodiment, a BoNT/A comprises a naturally occurring BoNT/A variant, such as, e.g., a BoNT/A 
isoform or a BoNT/A subtype. In another aspect of this embodiment, a BoNT/A comprises a naturally 
occurring BoNT/A variant of SEQ ID NO: 1, such as, e.g., a BoNT/A isofonm of SEQ ID NO: 1 or a 
BoNT/A subtype of SEQ ID NO: 1 . In still another aspect of this embodiment, a BoNT/A comprises a non- 
naturally occurring BoNT/A variant, such as, e.g., a conservative BoNT/A variant, a non-conservative 
BoNT/A variant or an active BoNT/A fragment, or any combination thereof. In still another aspect of this 
embodiment, a BoNT/A comprises a non-naturally occurring BoNT/A variant of SEQ ID NO: 1, such as, 
e.g., a conservative BoNT/A variant of SEQ ID NO: 1 , a non-conservative BoNT/A variant of SEQ ID NO: 
1 or an active BoNT/A fragment of SEQ ID NO: 1 , or any combination thereof. In yet another aspect of 
this embodiment, a BoNT/A comprises a BoNT/A enzymatic domain or an active fragment thereof, a 
BoNT/A translocation domain or an active fragment thereof, a BoNT/A binding domsun or an active 
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fragment thereof, or any combination thereof. In yet another aspect of this embodiment, a BoNT/A 
comprising a BoNT/A enzymatic domain of amino acids 1-448 from SEQ ID NO: 1 or an active fragment 
thereof, a BoNT/A translocation domain of amino acids 449-871 from SEQ ID NO: 1 or an active fragment 
thereof, a BoNT/A binding domain of amino acids 872-1296 from SEQ ID NO: 1 or an active fragment 
thereof, and any combination thereof. 

[045] In other aspects of this embodiment, a BoNT/A comprises a polypeptide having, e.g., at least 
70% amino acid identity with SEQ ID NO: 1, at least 75% amino acid identity with the SEQ ID NO: 1, at 
least 80% amino acid identity with SEQ ID NO: 1 , at least 85% amino acid identity with SEQ ID NO: 1, at 
least 90% amino acid identity with SEQ ID NO: 1 or at least 95% amino acid identity with SEQ ID NO: 1. 
In yet other aspects of this embodiment, a BoNT/A comprises a polypeptide having, e.g., at most 70% 
amino acid identity with SEQ ID NO: 1, at most 75% amino acid identity with the SEQ ID NO: 1, at most 
80% amino acid identity with SEQ ID NO: 1 , at most 85% amino acid identity with SEQ ID NO: 1 , at most 
90% amino acid identity with SEQ ID NO: 1 or at most 95% amino acid Identity with SEQ ID NO: 1 . 

[046] In other aspects of this embodiment, a BoNT/A comprises a polypeptide having, e.g., at most 
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous 
amino acid substitutions relative to SEQ ID NO: 1. In other aspects of this embodiment, a BoNT/A 
comprises a polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10. 20, 30, 
40 , 50, 100, 200 or 500 non-contiguous amino acid substitutions relative to SEQ ID NO: 1. In yet other 
aspects of this embodiment, a BoNT/A comprises a polypeptide having, e.g., at most one, two, three, 
four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid deletions 
relative to SEQ ID NO: 1. In other aspects of this embodiment, a BoNT/A comprises a polypeptide 
having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10. 20, 30, 40 , 50, 100, 200 or 500 
non-contiguous amino acid deletions relative to SEQ ID NO: 1. in still other aspects of this embodiment, 
a BoNT/A comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 
10, 20, 30, 40 . 50, 100, 200 or 500 non-contiguous amino acid additions relative to SEQ ID NO: 1. In 
other aspects of this embodiment, a BoNT/A comprises a polypeptide having, e.g., at least one, two, 
three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid 
additions relative to SEQ ID NO: 1 . 

[047] In other aspects of this embodiment, a BoNT/A comprises a polypeptide having, e.g., at most 
one, two. three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino 
acid substitutions relative to SEQ ID NO: 1. In other aspects of this embodiment, a BoNT/A comprises a 
polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid substitutions relative to SEQ ID NO: 1 . In yet other aspects of this 
embodiment, a BolMT/A comprises a polypeptide having, e.g., at most one, two, three, four, five, six, 
seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid deletions relative to SEQ 
ID NO: 1. In other aspects of this embodiment, a BoNT/A comprises a polypeptide having, e.g., at least 

20of112 



wo 2006/026780 



PCTAJS2005/031613 



Steward, L.E. ef a/., Degradable Clostridial I oxins 

one. two. three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino 
acid deletions relative to SEQ ID NO: 1. In still other aspects of this embodiment, a BoNT/A comprises a 
polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid additions relative to SEQ ID NO: 1. In other aspects of this 
embodiment, a BoNT/A comprises a polypeptide having, e.g., at least one, two, three, four, five, six, 
seven, eight, nine, 10, 20, 30, 40 , 50. 100, 200 or 500 contiguous amino acid additions relative to SEQ 
ID N0:1. 

[048] In another embodiment, a Clostridial toxin comprises a BoNT/B. In an aspect of this embodiment, 
a BoNT/B comprises a BoNT/B enzymatic domain, a BoNT/B translocation domain and a BoNT/B binding 
domain. In another aspect of this embodiment, a BoNT/B comprises SEQ ID NO: 2. In another aspect of 
this embodiment, a BoNT/B comprises a naturally occunring BoNT/B variant, such as, e.g., a BoNT/B 
isoform or a BoNT/B subtype. In another aspect of this embodiment, a BoNT/B comprises a naturally 
occuning BoNT/B variant of SEQ ID NO: 2, such as, e.g., a BoNT/B isofonm of SEQ ID NO: 2 or a 
BoNT/B subtype of SEQ ID NO: 2. In still another aspect of this embodiment, a BoNT/B comprises a non- 
naturally occuning BoNT/B variant, such as, e.g.. a conservative BoNT/B variant, a non-conservative 
BoNT/B variant or an active BoNT/B fragment, or any combination thereof. In still another aspect of this 
embodiment, a BoNT/B comprises a non-naturally occurring BoNT/B variant of SEQ ID NO: 2. such as. 
e.g., a consen^ative BoNT/B variant of SEQ ID NO: 2, a non-conservative BoNT/B variant of SEQ ID NO: 
2 or an active BoNT/B fragment of SEQ ID NO: 2, or any combination thereof. In yet another aspect of 
this embodiment, a BoNT/B comprising a BoNT/B enzymatic domain or an active fragment thereof, a 
BoNT/B translocation domain or active fragment thereof, a BoNT/B binding domain or active fragment 
thereof, and any combination thereof. In yet another aspect of this embodiment, a BoNT/B comprising a 
BoNT/B enzymatic domain of amino acids 1-441 from SEQ ID NO: 2 or active fragment thereof, a BoNT/B 
translocation domain of amino acids 442-858 from SEQ ID NO: 2 or active fragment thereof, a BoNT/B 
binding domain of amino acids 859-1291 from SEQ ID NO: 2 or active fragment thereof, and any 
combination thereof. 

[049] In other aspects of this embodiment, a BoNT/B comprises a polypeptide having, e.g., at least 
70% amino acid identity with SEQ ID NO: 2, at least 75% amino acid identity with the SEQ ID NO: 2, at 
least 80% amino acid identity with SEQ ID NO: 2, at least 85% amino acid identity with SEQ ID NO: 2, at 
least 90% amino acid identity with SEQ ID NO: 2 or at least 95% amino acid identity with SEQ ID NO: 2. 
In yet other aspects of this embodiment, a BoNT/B corhprises a polypeptide ha\nng, e.g., at most 70% 
amino acid identity with SEQ ID NO: 2. at most 75% amino acid identity with the SEQ ID NO: 2, at most 
80% amino acid Identity with SEQ ID NO: 2. at most 85% amino acid identity with SEQ ID NO: 2, at most 
90% amino acid identity with SEQ ID NO: 2 or at most 95% amino acid identity with SEQ ID NO: 2. 

[050] In other aspects of this embodiment, a BoNT/B comprises a polypeptide having, e.g., at most 
one, two. three, four, five, six, seven, eight, nine. 10, 20, 30, 40 . 50. 100, 200 or 500 non-contiguous 
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amino acid substitutions relative to SEQ ID NO: 2. In other aspects of this embodiment, a BoNT/B 
comprises a polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 
40 , 50, 100, 200 or 500 non-contiguous amino acid substitutions relative to SEQ ID NO: 2. In yet other 
aspects of this embodiment, a BoNT/B comprises a polypeptide having, e.g., at most one, two, three, 
four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid deletions 
relative to SEQ ID NO: 2. In other aspects of this embodiment, a BoNT/B comprises a polypeptide 
having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 
non-contiguous amino acid deletions relative to SEQ ID NO: 2. In still other aspects of this embodiment, 
a BoNT/B comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 
10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid additions relative to SEQ ID NO: 2. In 
other aspects of this embodiment, a BoNT/B comprises a polypeptide having, e.g., at least one, two, 
three, four. five. six. seven, eight, nine. 10, 20. 30. 40 , 50. 100. 200 or 500 non-contiguous amino acid 
additions relative to SEQ ID NO: 2. 

[051] In other aspects of this embodiment, a BoNT/B comprises a polypeptide having, e.g., at most 
one, two, three, four. five, six, seven, eight, nine, 10. 20, 30. 40 . 50, 100. 200 or 500 contiguous amino 
acid substitutions relative to SEQ ID NO: 2. In other aspects of this embodiment, a BoNT/B comprises a 
polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10. 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid substitutions relative to SEQ ID NO: 2. In yet other aspects of this 
embodiment, a BoNT/B comprises a polypeptide having, e.g., at most one, two. three, four, five, six, 
seven, eight, nine, 10. 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid deletions relative to SEQ 
ID NO: 2. In other aspects of this embodiment, a BoNT/B comprises a polypeptide having, e.g., at least 
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30. 40 , 50, 100, 200 or 500 contiguous amino 
acid deletions relative to SEQ ID NO: 2. In still other aspects of this embodiment, a BoNT/B comprises a 
polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50. 
100, 200 or 500 contiguous amino acid additions relative to SEQ ID NO: 2. In other aspects of this 
embodiment, a BoNT/B comprises a polypeptide having, e.g., at least one, two, three, four, five, six, 
seven, eight, nine, 10. 20. 30, 40 , 50, 100, 200 or 500 contiguous amino acid additions relative to SEQ 
ID NO: 2. 

[052] In another embodiment, a Clostridial toxin comprises a BoNT/CI. In an aspect of this 
embodiment, a BoNT/CI comprises a BoNT/CI enzymatic domain, a BoNT/CI translocation domain and 
a Bol^rr/CI binding domain. In another aspect of this embodiment, a BoNT/CI comprises SEQ ID NO: 3. 
In another aspect of this embodiment, a BoNT/CI comprises a naturally occurring BoNT/CI variant, such 
as, ag., a BoNT/CI isofonm or a BoNT/CI subtype. In another aspect of this embodiment, a BoNT/CI 
comprises a naturally occurring BoNT/CI variant of SEQ ID N.O: 3, such as, e.g., a BoNT/CI isoform of 
SEQ ID NO: 3 or a BoNT/CI subtype of SEQ ID NO: 3. In still another aspect of this embodiment, a 
BoNT/CI comprises a non-naturally occurring BoNT/CI variant, such as, e.g., a conservative BoNT/CI 
variant, a non-conservative BoNT/CI variant or an active BoNT/CI fragment, or any combination thereof. 

22 of 112 



wo 2006/026780 



PCT/US2005/031613 



Steward, L.E. etaL, Degradable Clostridial toxins 

In still another aspect of this embodiment, a BoNT/CI comprises a non-naturally occurring BoNT/CI 
variant of SEQ ID NO: 3, such as, e.g., a conservative BoNT/CI variant of SEQ ID NO: 3, a non- 
conservative BoNT/CI variant of SEQ ID NO: 3 or an active BoNT/CI fragment of SEQ ID NO: 3, or any 
combination thereof. In yet another aspect of this embodiment, a BoNT/CI comprises a BoNT/CI 
enzymatic domain or active fragment thereof, a BoNT/CI translocation domain or active fragment thereof, 
a BoNT/CI binding domain or active fragment thereof, and any combination thereof. In yet another 
aspect of this embodiment, a BoNT/CI comprises a BoNT/CI enzymatic domain of amino acid 1-449 
from SEQ ID NO: 3 or active fragment thereof, a BoNT/CI translocation domain of amino acids 450-866 
from SEQ ID NO: 3 or active fragment thereof, a BoNT/CI binding domain of amino acids 867-1291 from 
SEQ ID NO: 3 or active fragment thereof, and any combination thereof. 

[053] In other aspects of this embodiment, a BoNT/CI comprises a polypeptide having, e.g., at least 
70% amino acid identity with SEQ ID NO: 3, at least 75% amino acid identity with the SEQ ID NO: 3, at 
least 80% amino acid identity with SEQ ID NO: 3, at least 85% amino acid identity with SEQ ID NO: 3, at 
least 90% amino acid identity with SEQ ID NO: 3 or at least 95% amino acid identity with SEQ ID NO: 3. 
In yet other aspects of this embodiment, a BoNT/CI comprises a polypeptide having, e.g., at most 70% 
amino acid identity with SEQ ID NO: 3, at most 75% amino acid identity wfth the SEQ ID NO: 3, at most 
80% amino add identity with SEQ ID NO: 3, at most 85% amino acid Identity with SEQ ID NO: 3, at most 
90% amino acid Identity with SEQ ID NO: 3 or at most 95% amino acid identity with SEQ ID NO: 3. 

[054] In other aspects of this embodiment, a BoNT/CI comprises a polypeptide having, e.g., at most 
one, two, three, four, five, six. seven, eight, nine, 10. 20, 30, 40 , 50, 100, 200 or 500 non-contiguous 
amino acid substitutions relative to SEQ ID NO: 3. In other aspects of this embodiment, a BoNT/CI 
comprises a polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20. 30, 
40 , 50, 100, 200 or 500 non-contiguous amino acid substitutions relative to SEQ ID NO: 3. In yet other 
aspects of this embodiment, a BoNT/CI comprises a polypeptide having, e.g., at most one. two, three, 
four, five, six. seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid deletions 
relative to SEQ ID NO: 3. In other aspects of this embodiment, a BoNT/CI comprises a polypeptide 
having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20. 30, 40 , 50. 100, 200 or 500 
non-contiguous amino acid deletions relative to SEQ ID NO: 3. In still other aspects of this embodiment, 
a BoNT/CI comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, 
nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid additions relative to SEQ ID NO: 3. 
In other aspects of this embodiment, a BoNT/CI comprises a polypeptide having, e.g., at least one, two, 
three, four, five, six. seven, eight, nine, 10. 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid 
additions relative to SEQ ID NO: 3. 

[055] In other aspects of this embodiment, a BoNT/CI comprises a polypeptide having, e.g., at most 
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 . 50, 100, 200 or 500 contiguous amino 
acid substitutions relative to SEQ ID NO: 3. In other aspects of this embodiment, a BoNT/CI comprises a 
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polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid substitutions relative to SEQ ID NO: 3. In yet other aspects of this 
embodiment, a BoNT/CI comprises a polypeptide having, e.g„ at most one. two, three, four, five, six, 
seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid deletions relative to SEQ 
ID NO: 3. In other aspects of this embodiment, a BoNT/CI comprises a polypeptide having, e.g., at least 
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino 
acid deletions relative to SEQ ID NO: 3. In still other aspects of this embodiment, a BoNT/CI comprises 
a polypeptide having, e.g., at most one, two. three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid additions relative to SEQ ID NO: 3. In other aspects of this 
embodiment, a BoNT/CI comprises a polypeptide having, e.g., at least one, two, three, four, five, six, 
seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid additions relative to SEQ 
ID NO: 3. 

[056] In another embodiment, a Clostridial toxin comprises a BoNT/D. In an aspect of this 
embodiment, a BoNT/D comprises a BoNT/D enzymatic domain, a BoNT/D translocation domain and a 
BoNT/D binding domain. In another aspect of this embodiment, a BoNT/D comprises SEQ ID NO: 4. In 
another aspect of this embodiment, a BoNT/D comprises a naturally occurring BoNT/D variant, such as, 
e.g., a BoNT/D isofomi or a BoNT/D subtype. In another aspect of this embodiment, a BoNT/D 
comprises a naturally occurring BoNT/D variant of SEQ ID NO: 4, such as, e.g., a BoNT/D isoform of 
SEQ ID NO: 4 or a BoNT/D subtype of SEQ ID NO: 4. In still another aspect of this embodiment, a 
BoNT/D comprises a non-naturally occun-ing BoNT/D variant, such as, e.g., a conservative BoNT/D 
variant, a non-conservative BoNT/D variant or an active BoNT/D fragment, or any combination thereof. In 
still another aspect of this embodiment, a BoNT/D comprises a non-naturally occurring BoNT/D variant of 
SEQ ID NO: 4, such as, e.g., a conservative BoNT/D variant of SEQ ID NO: 4, a non-conservative 
BoNT/D variant of SEQ ID NO: 4 or an active BoNT/D fragment of SEQ ID NO: 4, or any combination 
thereof. In yet another aspect of this embodiment, a BoNT/D comprises a BoNT/D enzymatic domain or 
an active fragment thereof, a BoNT/D translocation domain or an active fragment thereof, a BoNT/D 
binding domain or an active fragment thereof, or any combination thereof. In yet another aspect of this 
embodiment, a BoNT/D comprising a BoNT/D enzymatic domain of amino acids 1-445 from SEQ ID NO: 
4 or an active fragment thereof, a BoNT/D translocation domain of amino acids 446-862 from SEQ ID NO: 
4 or an active fragment thereof, a BoNT/D binding domain of amino acids 863-1276 from SEQ ID NO: 4 
or an active fragment thereof, and any combination thereof. 

[057] In other aspects of this embodiment, a BoNT/D comprises a polypeptide having, e.g., at least 
70% amino acid identity with SEQ ID NO: 4, at least 75% amino acid Identity with the SEQ ID NO: 4, at 
least 80% amino acid identity with SEQ ID NO: 4, at least 85% amino acid identity with SEQ ID NO: 4, at 
least 90% amino acid identity with SEQ ID NO: 4 or at least 95% amino acid identity with SEQ ID NO: 4. 
In yet other aspects of this embodiment, a BoNT/D comprises a polypeptide having, e.g., at most 70% 
amino acid identity with SEQ ID NO: 4, at most 75% amino acid identity with the SEQ ID NO: 4, at most 
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80% amino acid identity with SEQ ID NO: 4, at most 85% amino acid identity with SEQ ID NO: 4, at most 
90% amino acid identity with SEQ ID NO: 4 or at most 95% amino acid Identity with SEQ ID NO: 4. 

[058] In other aspects of this embodiment, a BoNT/D comprises a polypeptide having, e.g., at most 
one. two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous 
amino acid substitutions relative to SEQ ID NO: 4. In other aspects of this embodiment, a BoNT/D 
comprises a polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 
40 , 50, 100, 200 or 500 non-contiguous amino acid substitutions relative to SEQ ID NO: 4. In yet other 
aspects of this embodiment, a BoNT/D comprises a polypeptide having, e.g., at most one, two, three, 
four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid deletions 
relative to SEQ ID NO: 4. In other aspects of this embodiment, a BoNT/D comprises a polypeptide 
having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 
non-contiguous amino acid deletions relative to SEQ ID NO: 4. In still other aspects of this embodiment, 
a BoNT/D comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 
10, 20. 30. 40 , 50, 100, 200 or 500 non-contiguous amino acid additions relative to SEQ ID NO: 4. In 
other aspects of this embodiment, a BoNT/D comprises a polypeptide having, e.g., at least one, two, 
three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid 
additions relative to SEQ ID NO: 4. 

[059] In other aspects of this embodiment, a BoNT/D comprises a polypeptide having, e.g., at most 
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50. 100, 200 or 500 contiguous amino 
acid substitutions relative to SEQ ID NO: 4. In other aspects of this embodiment, a BoNT/D comprises a 
polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 . 50, 
100, 200 or 500 contiguous amino acid substitutions relative to SEQ ID NO: 4. In yet other aspects of this 
embodiment, a BoNT/D comprises a polypeptide having, e.g., at most one, two, three, four, five, six, 
seven, eight, nine, 10, 20, 30. 40 , 50, 100, 200 or 500 contiguous amino acid deletions relative to SEQ 
ID NO: 4. In other aspects of this embodiment, a BoNT/D comprises a polypeptide having, e.g., at least 
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino 
acid deletions relative to SEQ ID NO: 4. In still other aspects of this embodiment, a BoNT/D comprises a 
polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20. 30, 40 , 50, 
100, 200 or 500 contiguous amino acid additions relative to SEQ ID NO: 4. In other aspects of this 
embodiment, a BoNT/D comprises a polypeptide having, e.g.. at least one. two, three, four, five, six, 
seven, eight, nine, 10. 20. 30. 40 , 50, 100, 200 or 500 contiguous amino acid additions relative to SEQ 
ID NO: 4. 

[060] In another embodiment, a Clostridial toxin comprises a BoNT/E. In an aspect of this embodiment, 
a BoNT/E comprises a BoNT/E enzymatic domain, a BoNT/E translocation domain and a BoNT/E binding 
domain. In another aspect of this embodiment, a BoNT/E comprises SEQ ID NO: 5. In another aspect of 
this embodiment, a BoNT/E comprises a naturally occunring BoNT/E variant, such as, ag.. a BoNT/E 
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isoform or a BoNT/E subtype. In another aspect of this embodiment, a BoNT/E comprises a naturally 
occurring BoNT/E variant of SEQ ID NO: 5. such as, e.g., a BoNT/E isoform of SEQ ID NO: 5 or a 
BoNT/E subtype of SEQ ID NO: 5. In still another aspect of this embodiment, a BoNT/E comprises a non- 
naturally occurring BoNT/E variant, such as, e.g., a conservative BoNT/E variant, a non-conservative 
BoNT/E variant or an active BoNT/E fragment, or any combination thereof. In still another aspect of this 
embodiment, a BoNT/E comprises a non-naturally occurring BoNT/E variant of SEQ ID NO: 5. such as, 
e.g., a conservative BoNT/E variant of SEQ ID NO: 5, a non-conservative BoNT/E variant of SEQ ID NO: 
5 or an active BoNT/E fragment of SEQ ID NO: 5, or any combination thereof. In yet another aspect of 
this embodiment, a BoNT/E comprising a BoNT/E enzymatic domain or an active fragment thereof, a 
BoNT/E translocation domain or active fragment thereof, a BoNT/E binding domain or active fragment 
thereof, and any combination thereof. In yet another aspect of this embodiment, a BoNT/E comprising a 
BoNT/E enzymatic domain of amino acids 1-422 from SEQ ID NO: 5 or active fragment thereof, a BoNT/E 
translocation domain of amino acids 423-845 from SEQ ID NO: 5 or active fragment thereof, a BoNT/E 
binding domain of amino acids 846-1252 from SEQ ID NO: 5 or active fragment thereof, and any 
combination thereof. 

[061] In other aspects of this embodiment, a BoNT/E comprises a polypeptide having, e.g., at least 
70% amino acid identity with SEQ ID NO: 5, at least 75% amino acid identity with the SEQ ID NO: 5, at 
least 80% amino acid Identity with SEQ ID NO: 5, at least 85% amino acid identity with SEQ ID NO: 5, at 
least 90% amino acid identity with SEQ ID NO: 5 or at least 95% amino acid identity with SEQ ID NO: 5. 
In yet other aspects of this embodiment, a BoNT/E comprises a polypeptide having, e.g.. at most 70% 
amino acid Identity with SEQ ID NO: 5, at most 75% amino acid identity with the SEQ ID NO: 5, at most 
80% amino acid identity with SEQ ID NO: 5, at most 85% amino acid identity with SEQ ID NO: 5, at most 
90% amino acid identity with SEQ ID NO: 5 or at most 95% amino acid identity with SEQ ID NO: 5. 

[062] In other aspects of this embodiment, a BoNT/E comprises a polypeptide having, e.g., at most 
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous 
amino acid substitutions relative to SEQ ID NO: 5. In other aspects of this embodiment, a BoNT/E 
comprises a polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 
40 , 50, 100, 200 or 500 non-contiguous amino acid substitutions relative to SEQ ID NO: 5. In yet other 
aspects of this embodiment, a BoNT/E comprises a polypeptide having, e.g., at most one, two, three, 
four, five, six, seven, eight, nine, 10, 20, 30. 40 , 50, 100, 200 or 500 non-contiguous amino acid deletions 
relative to SEQ ID NO: 5. In other aspects of this embodiment, a BoNT/E comprises a polypeptide 
having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 
non-contiguous amino acid deletions relative to SEQ ID NO: 5. In still other aspects of this embodiment, 
a BoNT/E comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 
10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid additions relative to SEQ ID NO: 5. In 
other aspects of this embodiment, a BoNT/E comprises a polypeptide having, e.g., at least one, two, 
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three, four, five, six, seven, eight, nine, 10. 20. 30. 40 , 50, 100, 200 or 500 non-contiguous amino acid 
additions relative to SEQ ID NO: 5. 

[0631 In other aspects of this embodiment, a BoNT/E comprises a polypeptide having, e.g., at most 
one, two, three, four, five, six, seven, eight, nine, 10. 20, 30, 40 , 50, 100, 200 or 500 contiguous amino 
acid substitutions relative to SEQ ID NO: 5. In other aspects of this embodiment, a BoNT/E comprises a 
polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid substitutions relative to SEQ ID NO: 5. In yet other aspects of this 
embodiment, a BoNT/E comprises a polypeptide having, e.g., at most one, two, three, four, five, six, 
seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid deletions relative to SEQ 
ID NO: 5. In other aspects of this embodiment, a BoNT/E comprises a polypeptide having, e.g., at least 
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 . 50. 100. 200 or 500 contiguous amino 
acid deletions relative to SEQ ID NO: 5. In still other aspects of this embodiment, a BoNT/E comprises a 
polypeptide having, e.g., at most one, two. three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid additions relative to SEQ ID NO: 5. In other aspects of this 
embodiment, a BoNT/E comprises a polypeptide having, e.g.. at least one, two, three, four, five, six, 
seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid additions relative to SEQ 
ID NO: 5. 

[064] In another embodiment, a Clostridial toxin comprises a BoNT/F. In an aspect of this embodiment, 
a BoNT/F comprises a BoNT/F enzymatic domain, a BoNT/F translocation domain and a BoNT/F binding 
domain. In another aspect of this embodiment, a BoNT/F comprises SEQ ID NO: 6. In another aspect of 
tills embodiment, a BoNT/F comprises a naturally occumng BoNT/F variant, such as, e.g., a BoNT/F 
isoform or a BoNT/F subtype. In anotiier aspect of this embodiment, a BoNT/F comprises a naturally 
occurring BoNT/F variant of SEQ ID NO: 6. such as, e.g., a BoNT/F isofonn of SEQ ID NO: 6 or a BoNT/F 
subtype of SEQ ID NO: 6. In still another aspect of this embodiment, a BoNT/F comprises a non-naturally 
occumng BoNT/F variant, such as. e.g., a conservative BoNT/F variant, a non-conservative BoNT/F 
variant or an active BoNT/F fragment, or any combination tiiereof. In still another aspect of this 
embodiment, a BoNT/F comprises a non-naturally occurring BoNT/F variant of SEQ ID NO: 6, such as. 
e.g., a conservative BoNT/F variant of SEQ ID NO: 6, a non-conservative BoNT/F variant of SEQ ID NO: 
6 or an active BoNT/F fragment of SEQ ID NO: 6, or any combination thereof. In yet anotiier aspect of 
tills embodiment, a BoNT/F comprises a BoNT/F enzymatic domain or active fragment tiiereof, a BoNT/F 
translocation domain or active fragment tiiereof, a BoNT/F binding domain or active fragment tiiereof, and 
any combination tiiereof. In yet another aspect of tiiis embodiment, a BoNT/F comprises a BoNT/F 
enzymatic domain of amino acid 1-439 from SEQ ID NO: 6 or active fragment tiiereof, a BoNT/F 
translocation domain of amino acids 440-864 from SEQ ID NO: 6 or active fragment tiiereof, a BoNT/F 
binding domain of amino adds 865-1274 from SEQ ID NO: 8 or active fragment tiiereof, and any 
combination thereof. 
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[065] In other aspects of this embodiment, a BoNT/F comprises a polypeptide having, e.g., at least 
70% amino acid identity with SEQ ID NO: 6, at least 75% amino acid identity with the SEQ ID NO: 6, at 
least 80% amino acid identity with SEQ ID NO: 6, at least 85% amino acid identity with SEQ ID NO: 6, at 
least 90% amino acid identity with SEQ ID NO: 6 or at least 95% amino acid identity with SEQ ID NO: 6. 
In yet other aspects of this embodiment, a BoNT/F comprises a polypeptide having, e.g., at most 70% 
amino acid identity with SEQ ID NO: 6, at most 75% amino acid identity with the SEQ ID NO: 6, at most 
80% amino acid identity with SEQ ID NO: 6, at most 85% amino acid identity with SEQ ID NO: 6, at most 
90% amino acid identity with SEQ ID NO: 6 or at most 95% amino acid identity with SEQ ID NO: 6. 

[086] In other aspects of this embodiment, a BoNT/F comprises a polypeptide ha\rfng, e.g., at most 
one, two, three, four, five, six, seven, eight, nine, 10. 20, 30, 40 , 50, 100, 200 or 500 non-contiguous 
amino acid substitutions relative to SEQ ID NO: 6. In other aspects of this embodiment, a BoNT/F 
comprises a polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 
40 , 50, 100, 200 or 500 non-contiguous amino acid substitutions relative to SEQ ID NO: 6. In yet other 
aspects of this embodiment, a BoNT/F comprises a polypeptide having, e.g., at most one, two, three, 
four, five, six, seven, eight, nine, 10, 20, 30. 40 , 50, 100, 200 or 500 non-contiguous amino acid deletions 
relative to SEQ ID NO: 6. In other aspects of this embodiment, a BoNT/F comprises a polypeptide 
having, e.g., at least one, two, three, four, five, sbc, seven, eight, nine, 10, 20, 30, 40 , 50. 100, 200 or 500 
non-contiguous amino acid deletions relative to SEQ ID NO: 6. In still other aspects of this embodiment, 
a BoNT/F comprises a polypeptide having, ag., at most one, two, three, four, five, six, seven, eight, nine, 
10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid additions relative to SEQ ID NO: 6. In 
other aspects of this embodiment, a BoNT/F comprises a polypeptide having, e.g., at least one, two, 
three, four, five, six, seven, eight, nine, 10. 20. 30, 40 . 50, 100. 200 or 500 non-contiguous amino acid 
additions relative to SEQ ID NO: 6. 

[067] In other aspects of this embodiment, a BoNT/F comprises a polypeptide having, e.g., at most 
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino 
acid substitutions relative to SEQ ID NO: 6. in other aspects of this embodiment, a BoNT/F comprises a 
polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10. 20, 30, 40 , 50. 
100, 200 or 500 contiguous amino acid substitutions relative to SEQ ID NO: 6. In yet other aspects of this 
embodiment, a BoNT/F comprises a polypeptide having, e.g., at most one, two, three, four, five, six, 
seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid deletions relative to SEQ 
ID NO: 6. In other aspects of this embodiment, a BoNT/F comprises a polypeptide having, e.g.. at least 
one, two, three, four, five. six. seven, eight, nine. 10. 20, 30, 40 , 50, 100, 200 or 500 contiguous amino 
acid deletions relative to SEQ ID NO: 6. In still other aspects of this embodiment, a BoNT/F comprises a 
polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid additions relative to SEQ ID NO: 6. In other aspects of this 
embodiment, a BoNT/F comprises a polypeptide having, e.g., at least one, two, three, four, five, six, 
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seven, eight, nine, 10, 20, 30, 40 , 50. 100. 200 or 500 contiguous amino acid additions relative to SEQ 
ID NO: 6. 

[068] In another embodiment, a Clostridial toxin comprises a BoNT/G. In an aspect of this 
embodiment, a BoNT/G comprises a BoNT/G enzymatic domain, a BoNT/G translocation domain and a 
BoNT/G binding domain. In another aspect of this embodiment, a BoNT/G comprises SEQ ID NO: 7. In 
another aspect of this embodiment, a BoNT/G comprises a naturally occurring BoNT/G variant, such as, 
e.g., a BoNT/G isofomi or a BoNT/G subtype. In another aspect of this embodiment, a BoNT/G 
comprises a naturally occurring BoNT/G variant of SEQ ID NO: 7, such as, e.g., a BoNT/G isoform of 
SEQ ID NO: 7 or a BoNT/G subtype of SEQ ID NO: 7. In still another aspect of this embodiment, a 
BoNT/G comprises a non-naturally occurring BoNT/G variant, such as, e.g., a conservative BoNT/G 
variant, a non-conservative BoNT/G variant or an active BoNT/G fragment, or any combination thereof. In 
still another aspect of this embodiment, a BoNT/D comprises a non-naturally occuning BoNT/G variant of 
SEQ ID NO: 7, such as, e.g., a conservative BoNT/G variant of SEQ ID NO: 7, a non-conservative 
BoNT/G variant of SEQ ID NO: 7 or an active BoNT/G fragment of SEQ ID NO: 7, or any combination 
thereof. In yet another aspect of this embodiment, a BoNT/G comprises a BoNT/G enzymatic domain or 
an active fragment thereof, a BoNT/G translocation domain or an active fragment thereof, a BoNT/G 
binding domain or an active fragment thereof, or any combination thereof. In yet another aspect of this 
embodiment, a BoNT/G comprising a BoNT/G enzymatic domain of amino acids 1-446 from SEQ ID NO: 
7 or an active fragment thereof, a BoNT/G translocation domain of amino acids 447-863 from SEQ ID NO: 
7 or an active fragment thereof, a BoNT/G binding domain of amino acids 864-1297 from SEQ ID NO: 7 
or an active fragment thereof, and any combination thereof. 

[069] In other aspects of this embodiment, a BoNT/G comprises a polypeptide having, e.g., at least 
70% amino acid identity with SEQ ID NO: 7, at least 75% amino acid identity with the SEQ ID NO: 7, at 
least 80% amino acid identity with SEQ ID NO: 7, at least 85% amino acid identity with SEQ ID NO: 7, at 
least 90% amino acid identity with SEQ ID NO: 7 or at least 95% amino acid identity with SEQ ID NO: 7. 
In yet other aspects of this embodiment, a BoNT/G comprises a polypeptide having, e.g., at most 70% 
amino acid identity with SEQ ID NO: 7, at most 75% amino acid identity with the SEQ ID NO: 7, at most 
80% amino acid identity with SEQ ID NO: 7. at most 85% amino acid identity with SEQ ID NO: 7, at most 
90% amino acid identity with SEQ ID NO: 7 or at most 95% amino acid identity with SEQ ID NO: 7. 

[070] In other aspects of this embodiment, a BoNT/G comprises a polypeptide having, e.g., at most 
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous 
amino acid substitutions relative to SEQ ID NO: 7. In other aspects of this embodiment, a BoNT/G 
comprises a polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 
40 , 50, 100, 200 or 500 non-contiguous amino acid substitutions relative to SEQ ID NO: 7. In yet other 
aspects of this embodiment, a BoNT/G comprises a polypeptide having, e.g., at most one, two, three, 
four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid deletions 
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relative to SEQ ID NO: 7. In other aspects of this embodiment, a BoNT/G comprises a polypeptide 
having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10. 20, 30, 40 , 50, 100, 200 or 500 
non-contiguous amino acid deletions relative to SEQ ID NO: 7. In still other aspects of this embodiment, 
a BoNT/G comprises a polypeptide having, ag., at most one, two, three, four, five, six, seven, eight, nine, 
10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid additions relative to SEQ ID NO: 7. In 
other aspects of this embodiment, a BoNT/G comprises a polypeptide having, e.g., at least one, two. 
three, four, five, six, seven, eight, nine, 10, 20. 30, 40 . 50. 100. 200 or 500 non-contiguous amino acid 
additions relative to SEQ ID NO: 7. 

[071] In other aspects of this embodiment, a BoNT/G comprises a polypeptide having, e.g., at most 
one. two, three, four, five, six, seven, eight, nine, 10, 20, 30. 40 , 50, 100, 200 or 500 contiguous amino 
acid substitutions relative to SEQ ID NO: 7. In other aspects of this embodiment, a BoNT/G comprises a 
polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid substitutions relative to SEQ ID NO: 7. In yet other aspects of this 
embodiment, a BoNT/G comprises a polypeptide having, ag,, at most one, two, three, four, five, six, 
seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid deletions relative to SEQ 
ID NO: 7. In other aspects of this embodiment, a BoNT/G comprises a polypeptide having, e.g., at least 
one, two, three, four, five, six, seven, eight, nine. 10, 20, 30, 40 , 50, 100. 200 or 500 contiguous amino 
acid deletions relative to SEQ ID NO: 7. In still other aspects of this embodiment, a BoNT/G comprises a 
polypeptide having, ag., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid additions relative to SEQ ID NO: 7. In other aspects of this 
embodiment, a BoNT/G comprises a polypeptide having, e.g., at least one, two, three, four, five, six, 
seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid additions relative to SEQ 
ID NO: 7. 

[072] In another embodiment, a Clostridial toxin comprises a TeNT. In an aspect of this embodiment, a 
TeNT comprises a TeNT enzymatic domain, a TeNT translocation domain and a TeNT binding domain. 
In an aspect of this embodiment, a TeNT comprises SEQ ID NO: 8. In another aspect of this 
embodiment, a TeNT comprises a naturally occurring TeNT variant, such as, e.g., a TeNT Isoform or a 
TeNT subtype. In another aspect of this embodiment, a TeNT comprises a naturally occurring TeNT 
variant of SEQ ID NO: 8, such as, ag.. a TeNT isofomi of SEQ ID NO: 8 or a TeNT subtype of SEQ ID 
NO: 8. In still another aspect of this embodiment, a TeNT comprises a non-naturally occurring TeNT 
variant, such as, e.g., a conservative TeNT variant, a non-conservative TeNT variant or an active TeNT 
fragment, or any combination thereof. In still another aspect of this embodiment, a TeNT comprises a 
non-naturally occunrlng TeNT variant of SEQ ID NO: 8, such as, ag., a conservative TeNT variant of SEQ 
ID NO: 8, a non-conservative TeNT variant of SEQ ID NO: 8 or an active TeNT fragment of SEQ ID NO: 
8, or any combination thereof. In yet another aspect of this embodiment, a TeNT comprising a TeNT 
enzymatic domain or an active fragment thereof, a TeNT translocation domain or active fragment thereof, 
a TeNT binding domain or active fragment thereof, and any combination thereof. In yet another aspect of 
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this embodiment, a TeNT comprising a TeNT enzymatic domain of amino acids 1-457 from SEQ ID NO: 8 
or active fragment thereof, a TeNT translocation domain of amino acids 458-879 from SEQ ID NO: 8 or 
active fragment thereof, a TeNT binding domain of amino acids 880-1315 from SEQ ID NO: 8 or active 
fragment thereof, and any combination thereof. 

[073] In other aspects of this embodiment, a TeNT comprises a polypeptide having, e.g., at least 70% 
amino acid identity with SEQ ID NO: 8, at least 75% amino acid identity with the SEQ ID NO: 8, at least 
80% amino acid identity with SEQ ID NO: 8, at least 85% amino acid identity with SEQ ID NO: 8, at least 
90% amino acid identity with SEQ ID NO: 8 or at least 95% amino acid identity with SEQ ID NO: 8. In yet 
other aspects of this embodiment, a TeNT comprises a polypeptide having, e.g., at most 70% amino acid 
Identity with SEQ ID NO: 8, at most 75% amino acid identity with the SEQ ID NO: 8, at most 80% amino 
acid identity with SEQ ID NO: 8, at most 85% amino acid Identity with SEQ ID NO: 8, at most 90% amino 
acid identity with SEQ ID NO: 8 or at most 95% amino acid identity with SEQ ID NO: 8. 

[074] In other aspects of this embodiment, a TeNT comprises a polypeptide having, e.g., at most one, 
two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino 
acid substitutions relative to SEQ ID NO: 8. In other aspects of this embodiment, a TeNT comprises a 
polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 non-contiguous amino acid substitutions relative to SEQ ID NO: 8. In yet other aspects 
of this embodiment, a TeNT comprises a polypeptide having, e.g., at most one, two, three, four, five, six, 
seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid deletions relative to 
SEQ ID NO: 8. In other aspects of this embodiment, a TeNT comprises a polypeptide having, e.g., at 
least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non- 
contiguous amino acid deletions relative to SEQ ID NO: 8. In still other aspects of this embodiment, a 
TeNT comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 
20, 30. 40 , 50, 100, 200 or 500 non-contiguous amino acid additions relative to SEQ ID NO: 8. In other 
aspects of this embodiment, a TeNT comprises a polypeptide having, e.g., at least one, two, three, four, 
five, six, seven, eight, nine, 10. 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid additions 
relative to SEQ ID NO: 8. 

[075] In other aspects of this embodiment, a TeNT comprises a polypeptide having, e.g., at most one, 
two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid 
substitutions relative to SEQ ID NO: 8. In other aspects of this embodiment, a TeNT comprises a 
polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid substitutions relative to SEQ ID NO: 8. In yet other aspects of this 
embodiment, a TeNT comprises a polypeptide having, e.g., at most one, two, three, four, five, six, seven, 
eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid deletions relative to SEQ ID NO: 8. 
In other aspects of this embodiment, a TeNT comprises a polypeptide having, e.g., at least one, two, 
three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid 
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deletions relative to SEQ ID NO: 8. In still other aspects of this embodiment, a TeNT comprises a 
polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid additions relative to SEQ ID NO: 8. In other aspects of this 
embodiment, a TeNT comprises a polypeptide having, e.g., at least one, two, three, four, five, six, seven, 
eight, nine. 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid additions relative to SEQ ID NO: 8. 

[076] Aspects of the present invention provide, in part, a PAR ligand domain. As used herein, the temn 
"PAR ligand domain" is synonymous with "tethered ligand" and "activating peptide" and means any 
polypeptide that can selectively bind to the PAR ligand binding domain and initiate the overall 
internalization mechanism whereby an activated PAR is internalized into a cell. As used herein, the term 
"selectively" means having a unique effect or influence or reacting in only one way or with only one thing. 
As used herein, the temn "selectively bind" means that a PAR ligand domain is able to bind its target PAR 
ligand binding domain under physiological conditions, or in vitro conditions substantially approximating 
physiological conditions, to a statistically significantly greater degree (i.e., has a smaller Kd or dissociation 
constant) than to other, non-target ligand binding domains. "Kd" is the molar concentration of the PAR 
ligand domain at which half the PAR ligand binding domains are bound by the PAR ligand domain. Thus, 
there is a discriminatory binding of the PAR ligand domain to the indicated target binding site. 

[077] Most G protein-coupled receptors (GPCRs) are reversibly activated upon ligand binding. 
However, activation of protease-actlvated G protein-coupled receptors (PARs) occurs through an 
irreversible proteolytic event that results In the generation of a tethered ligand that cannot diffuse away. 
In essence, PARs are receptors that carry their own ligands, which remain unbound until unmasked by 
site-specific receptor cleavage. The coagulant protease Thrombin is the physiological activator of PARI, 
PARS and PAR4; however, other proteases can cleave these receptors and may contribute to their 
function in vivo (Table 2). PAR2 is activated by multiple Trypsin-!ike serine proteases including Trypsin, 
Tryptase and coagulation proteases upstream of Thrombin, Factors Vila and Xa, but not by Thrombin 
(Table 2). 

[078] Currently four subtypes of human PARs are described and designated PARI (SEQ ID NO: 9), 
PAR2 (SEQ ID NO: 10), PAR3 (SEQ ID NO: 11) and PAR4 (SEQ ID NO: 12). In addition. PARI, PAR2, 
PAR3 and PAR4 orthologs which exhibit at least 70% amino acid identity and at least 80% amino acid 
similarity have been identified In other mammals, such as, e.g., the chimpanzee Pan troglodytes, the 
hamadryas baboon Papio hamadryas, the dog Canis famlliaris, the mouse Mus musculus, the rat Rattus 
norvegicus and the chicken Gallus gallus. The protease cleavage site, which upon cleavage unmasks 
the tethered ligand, is known for all four receptors (Table 2). In human PARs, cleavage of PARI at R41- 
S42 exposes a new amino tenminus ending in the hexapeptide SFLLRN, cleavage of PAR2 at R34-S35 
exposes a new amino terminus ending in the hexapeptide SLIGKV, cleavage of PAR3 at K38-T39 
exposes a new amino tenminus ending In the hexapeptide TFRGAP, where as, cleavage of PAR4 at R47- 
G48 exposes a new amino tenninus ending in the hexapeptide GYPGQV. A hirudin-like site distal to the 
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protease cleavage site has been described in PARI and PAR3. This charged domain appears to help 
mediate the binding of Thrombin to PARI, thereby facilitating cleavage of the protease cleavage site. 
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An asterisks (*) indicates the peptide bond that is cleaved by an activating PAR protease. 



[079] Synthetic peptides representing the newly fornned amino tenminus tethered ligand of PARs can 
act as agonists for the receptor without the need for proteolysis and can initiate many of the same 
signaling responses elicited by proteolytically activated PARs (Table 3). see e.g., Shaun R. Coughlin and 
Mark Kahn, Modulation of Platelet Activation, PCT Patent Publication WO 01/07072 (Feb. 1, 2001); 
Shaun R. Coughlin and Tatjana R. Faruqi. Peptides Modulating Protease Activated Receptors and 
Methods of Using Same, PCT Patent Publication WO 01/94411 (Dec. 13, 2001); Scott R. MacFarlane et 
al., Protease-Activated Receptors, 53(2) Pharmacol. Rev. 245-282 (2001); and Robert M. Scarborough. 
Protease-Activated Receptor'2 Antagonists and Agonists, 1(1) Curr. Med. Chem. Cardiovasc. Hematol. 
Agents 73-82 (2003). Referred to as activating peptides (AP), these peptides evoke the ligand binding, 
the signal transduction and the signal termination steps described above. The first described AP was the 
14-residue peptide SFLLRNPNDKYEPF comprising amino acids 42-55 of SEQ ID NO: 13 that behaves 
as an agonist for PARI . Subsequent work has shown that not only the hexapeptide SFLLRN, but a wide 
range of variants were also effective, if not fully functional to elicit a cellular response (Table 3). Analysis 
of PAR APs using alanine scanning and site-directed mutagenesis has identified residues critical for 
function. For example, the residues F2, L4 and'RS are functionally important for the PARI AP 
hexapeptide SFLLRN, but substitutions of residues at other positions can be tolerated. Similar testing of 
the PAR2 AP hexapeptide SLIGKV indicates that L2 and R5 are essential for PAR2 AP activity whereas 
substitution of G4 or L6 has only a slight effect on PAR2 activation. Replacing SI or 13 with alanine also 
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reduces activity. While many PAR4 variants are functional (Table 3), the specificity of PAR4 AP requires 
Y2, since replacement with F generates an agonist of both PARI and PAR4. 
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[080] It is envisioned that any and all PAR ligand domains capable of binding an inactivated PAR and 
eliciting the internalization of the modified Clostridial toxin-PAR complex into a cell can be useful in 
aspects of the present invention. It is envisioned that a PAR ligand domain of any and all lengths can be 
useful in aspects of the present invention with the proviso that the PAR ligand domain is capable of 
binding an Inactivated PAR and eliciting the intemalization of the modified Clostridial toxin-PAR complex 
into a cell. Thus, in aspects of this embodiment, a PAR ligand domain can be. e.g., at least 6 amino acids 
in length, at least 7 amino acids in length, at least 8 amino acids in length, at least 9 amino acids in 
length, at least 10 amino acids in length, at least 15 amino acids in length, at least 20 amino acids in 
length, at least 25 amino acids in length, at least 30 amino acids in length, at least 40 amino acids in 
length, at least 50 amino acids in length or at least 60 amino acids in length. In other aspects of this 
embodiment, a PAR ligand domain can be, e.g., at most 6 amino acids in length, at most 7 amino acids in 
length, at most 8 amino acids in length, at most 9 amino acids in length, at most 10 amino acids in length, 
at most 15 amino acids in length, at most 20 amino acids in length, at most 25 amino acids in length, at 
most 30 amino acids in length, at most 40 amino acids in length, at most 50 amino acids in length or at 
most 60 amino acids in length. As a non-limiting example, a PAR 1 ligand domain can comprise amino 
acids 1-64 of SEQ ID NO: 9, amino acids 1-55 of SEQ ID NO: 9, amino acids 1-47 of SEQ ID NO: 9, 
amino acids 29-64 of SEQ ID NO: 9, amino acids 42-55 of SEQ ID NO: 9 or amino acids 42-47 of SEQ ID 
NO: 9. As another non-limiting example, a PAR 2 ligand domain can comprise amino acids 1-59 of SEQ 
ID NO: 10. comprise amino acids 1-48 of SEQ ID NO: 10. comprise amino acids 1-40 of SEQ ID NO: 10. 
amino acids 24-59 of SEQ ID NO: 10, amino acids 35-48 of SEQ ID NO: 10 or amino acids 35-40 of SEQ 
ID NO: 10. As still another non-limiting example, a PAR 3 ligand domain can comprise amino acids 1-60 
of SEQ ID NO: 11, comprise amino acids 1-52 of SEQ ID NO: 11, comprise amino acids 1-44 of SEQ ID 
NO: 11 , amino acids 26-60 of SEQ ID NO: 1 1 , amino acids 39-52 of SEQ ID NO: 1 1 or amino acids 39-44 
of SEQ ID NO: 11. As yet another non-limiting example, a PAR 4 ligand domain can comprise amino 
acids 1-70 of SEQ ID NO: 12, comprise amino acids 1-61 of SEQ ID NO: 12, comprise amino acids 1-53 
of SEQ ID NO: 12, amino acids 35-70 of SEQ ID NO: 12, amino acids 48-61 of SEQ ID NO: 12 or amino 
acids 48-53 of SEQ ID NO: 12. 

[081] A PAR ligand domain useful in aspects of the invention includes, without limitation, naturally 
occurring PAR ligand domains, such as, e.g., a PARI tethered ligand, a PAR2 tethered ligand, a PARS 
tethered ligand or a PAR4 tethered ligand; naturally occurring PAR ligand domain variants; and non- 
naturally-occurring PAR ligand domain variants, such as, e.g., conservative PAR ligand domain variants, 
non-conservative PAR ligand domain variants and PAR ligand domain peptidomimetics. As used herein, 
the term TAR ligand domain variant," whether naturally-occurring or non-naturally-occuning, means a 
PAR ligand domain that has at least one amino acid change from the corresponding region of the 
disclosed reference sequences and can be described in percent identity to the corresponding region of 
that reference sequence (Table 3). Any of a variety of sequence alignment methods can be used to 
determine percent identity, including, without limitation, global methods, local methods and hybrid 
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methods, such as, e.g., segment approach methods. Protocols to determine percent identity are routine 
procedures within the scope of one skilled in the art and from the teaching herein. 

[082] As used herein, the term "naturally occurring PAR ligand domain varianf means any PAR ligand 
domain produced without the aid of any human manipulation, including, without limitation, PAR ligand 
domain isofomns produced from alternatively-spliced transcripts, PAR ligand domain isoforms produced 
by spontaneous mutation and PAR ligand domain subtypes. 

[083] As used herein, the temn "non-naturally occun^ing PAR ligand domain varianf means any PAR 
ligand domain produced with the aid of human manipulation, including, without limitation, PAR ligand 
domain variants produced by genetic engineering using random mutagenesis or rational design and PAR 
ligand domain variants produced by chemical synthesis. Non-limiting examples of non-naturally occurring 
PAR ligand domain variant include, e.g., conservative PAR ligand domain variants, non-conservative 
PAR ligand domain variants and PAR ligand domain peptidomimetics. 

[084] As used herein, the terni "conservative PAR ligand domain varianf means a PAR ligand domain 
that has at least one amino acid substituted by another amino acid or an amino acid analog that has at 
least one property similar to that of the original amino acid from the reference PAR ligand domain 
sequence (Table 3). Examples of properties include, without limitation, similar size, topography, charge, 
hydrophobicity, hydrophilicity, lipophilicity, covalent-bonding capacity, hydrogen-bonding capacity, a 
physicochemical property, of the like, or any combination thereof. A conservative PAR ligand domain 
variant can function in substantially the same manner as the reference PAR ligand domain on which the 
conservative PAR ligand domain variant is based, and can be substituted for the reference PAR ligand 
domain in any aspect of the present invention. A conservative PAR ligand domain variant may substitute 
one or more amino acids, two or more amino acids, three or more amino acids, four or more amino acids 
or five or more amino acids from the reference PAR ligand domain on which the conservative PAR ligand 
domain variant is based. A conservative PAR ligand domain variant can also possess at least 50% 
amino acid identity, 65% amino acid identity, 75% amino acid identity, 85% amino acid identity or 95% 
amino acid identity to the reference PAR ligand domain on which the conservative PAR ligand domain 
variant is based. Non-limiting examples of a conservative PAR ligand domain variant include, e.g., 
conservative PARI ligand domain variants, consen^ative PAR2 ligand domain variants, conservative 
PARS ligand domain variants and conservative PAR4 ligand domain variants. 

[085] As used herein, the temi "non-conservative PAR ligand domain varianf means a PAR ligand 
domain in which 1) at least one amino acid is deleted from the reference PAR ligand domain on which the 
non-conservative PAR ligand domain variant is based; 2) at least one amino acid added to the reference 
PAR ligand domain on which the non-conservative PAR ligand domain is based; or 3) at least one amino 
acid Is substituted by another amino acid or an amino acid analog that does not share any property 
similar to that of the original amino acid from the reference PAR ligand domain sequence (Table 3). A 
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non-conservative PAR ligand domain variant can function in substantially the same manner as the 
reference PAR ligand domain on which the non-conservative PAR ligand domain is based, and can be 
substituted for the reference PAR ligand domain in any aspect of the present invention. A non- 
conservative PAR ligand domain variant can add one or more amino acids, two or more amino acids, 
three or more amino acids, four or more amino acids, five or more amino acids, and ten or more amino 
acids to the reference PAR ligand domain on which the non-conservative PAR ligand domain variant is 
based. A non-consen/ative PAR ligand domain may substitute one or more amino acids, two or more 
amino acids, three or more amino acids, four or more amino acids or five or more amino acids from the 
reference PAR ligand domain on which the non-conservative PAR ligand domain variant is based. A non- 
consen/ative PAR ligand domain variant can also possess at least 50% amino acid identity, 65% amino 
acid identity, 75% amino acid identity, 85% amino acid Identity or 95% amino acid identity to the 
reference PAR ligand domain on which the non-consen/ative PAR ligand domain variant is based. Non- 
limiting examples of a non-consen/ative PAR ligand domain variant include, e.g., non-consen/ative PARI 
ligand domain variants, non-consen/ative PAR2 ligand domain variants, non-oonsen/atlve PAR3 ligand 
domain variants and non-consen/ative PAR4 ligand domain variants. 

[0861 As used herein, the term TAR ligand domain peptidomimetic" means a PAR ligand domain that 
has at least one amino acid substituted by a non-natural oligomer that has at least one property similar to 
that of the first amino acid. Examples of properties include, without limitation, topography of a peptide 
primary structural element, functionality of a peptide primary structural element, topology of a peptide 
secondary structural element, functionality of a peptide secondary structural element, of the like, or any 
combination thereof. A PAR ligand domain peptidomimetic can function in substantially the same manner 
as the reference PAR ligand domain on which the PAR ligand domain peptidomimetic is based, and can 
be substituted for the reference PAR ligand domain in any aspect of the present invention. A PAR ligand 
domain peptidomimetic may substitute one or more amino acids, two or more amino acids, three or more 
amino acids, four or more amino acids or five or more amino acids from the reference PAR ligand domain 
on which the PAR ligand domain peptidomimetic is based. A PAR ligand domain peptidomimetic can 
also possess at least 50% amino acid identity, at least 65% amino acid identity, at least 75% amino acid 
identity, at least 85% amino acid identity or at least 95% amino acid identity to the reference PAR ligand 
domain on which the PAR ligand domain peptidomimetic is based. For examples of peptidomimetic 
methods see, e.g., Amy S. Ripka & Daniel H. Rich. Peptidomimetic design, 2(4) CuRR. Opin. Chem. Biol 
441-452 (1998); and M. Angels Estiarte & Daniel H. Rich, Peptidomimetics for Drug Design, 803-861 
(Burger's Medicinal Cheiviistry and Drug Discovery Vol. 1 Principle and Practice, Donald J. 
Abraham ed., Wiley-lnterscience, 6* ed 2003)- Non-limiting examples of a PAR ligand domain 
peptidomimetic include, e.g., PARI ligand domain peptidomimetics. PAR2 ligand domain 
peptidomimetics, PAR3 ligand domain peptidomimetics and PAR4 ligand domain peptidomimetics. 

[087] Thus, in an embodiment, a PAR ligand domain comprises a naturally occurring PAR ligand 
domain variant, such as. e.g., a PAR ligand domain isoform or a PAR ligand domain subtype. In another 
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embodiment a PAR ligand domain comprises a non-naturally occurring PAR ligand domain variant, such 
as, e.g„ a conservative PAR ligand domain variant, a non-conservative PAR ligand domain variant or a 
PAR ligand domain peptidomimetic, or any combination thereof. 

[088] In another embodiment, a PAR ligand domain comprises a PARI ligand domain. In an aspect of 
this embodiment, a PARI ligand domain comprises SEQ ID NO: 13. In another aspect of this 
embodiment, a PARI ligand domain comprises a naturally occurring PARI ligand domain variant, such 
as, e.g., a PARI ligand domain isoform or a PARI ligand domain subtype. In another aspect of this 
embodiment, a PARI ligand domain comprises a naturally occurring PARI ligand domain variant of SEQ 
ID NO: 13, such as, e.g., a PARI ligand domain isoform of SEQ ID NO: 13 or a PARI ligand domain 
subtype of SEQ ID NO: 13. In still another aspect of this embodiment, a PARI ligand domain comprises 
a non-naturally occun"ing PARI ligand domain variant, such as, e.g., a consen/ative PARI ligand domain 
variant, a non-consen/ative PARI ligand domain variant or a PARI ligand domain peptidomimetic, or any 
combination thereof. In still another aspect of this embodiment, a PARI ligand domain comprises a non- 
naturally occurring PARI ligand domain variant of SEQ ID NO: 13, such as, ag., a conservative PARI 
ligand domain variant of SEQ ID NO: 13, a non-conservative PARI ligand domain variant of SEQ ID NO: 
13 or a PARI ligand domain peptidomimetic of SEQ ID NO: 13, or any combination thereof. In other 
aspects of this embodiment, a PARI ligand domain comprises SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID 
NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 
21, SEQ ID NO: 22, SEQ ID NO: 23 or SEQ ID NO: 133. 

[089] In other aspects of this embodiment, a PARI ligand domain comprises a polypeptide having, e.g., 
at least 50% amino acid identity with SEQ ID NO: 13, at least 67% amino acid identity with the SEQ ID 
NO: 13, or at least 83% amino acid identity with SEQ ID NO: 13. In still other aspects of this embodiment, 
a PARI ligand domain comprises a polypeptide having, e.g., at most 50% amino acid identity with SEQ 
ID NO: 13, at most 67% amino acid identity with the SEQ ID NO: 13, at most 83% amino acid identity with 
SEQ ID NO: 13. 

[090] In other aspects of this embodiment, a PARI ligand domain comprises a polypeptide having, e.g., 
at most one, two, three or four non-contiguous amino acid substitutions relative to SEQ ID NO: 13. In still 
other aspects of this embodiment, a PARI ligand domain comprises a polypeptide having, e.g., at least 
one, two, three or four non-contiguous amino acid substitutions relative to SEQ ID NO: 13. In yet other 
aspects of this embodiment, a PARI ligand domain comprises a polypeptide having, e.g., at most one, 
two, three, four, five, six, seven, eight, nine or ten non-contiguous amino acid additions relative to SEQ ID 
NO: 13. In yet other aspects of this embodiment, a PARI ligand domain comprises a polypeptide having, 
e.g., at least one, two, three, four, five, six, seven, eight, nine or ten non-contiguous amino acid additions 
relative to SEQ ID NO: 13. In still other aspects of this embodiment, a PARI ligand domain comprises a 
polypeptide having, e.g., at most one, two or three non-contiguous amino acid deletions relative to SEQ 



39 of 112 



wo 2006/026780 



PCT/US2005/031613 



oiewara, l.c era/., uegrauauie oio4>ifiui«ii luxiris 

ID NO: 13. In still other aspects of this embodiment, a PARI ligand domain comprises a polypeptide 
having, e.g., at least one, two or three non-contiguous amino acid deletions relative to SEQ ID NO: 13. 

[091] In other aspects of this embodiment, a PARI ligand domain comprises a polypeptide having, ag., 
at most two, three or four contiguous amino acid substitutions relative to SEQ ID NO: 13. In still other 
aspects of this embodiment, a PARI ligand domain comprises a polypeptide having, e.g., at least two, 
three or four contiguous amino acid substitutions relative to SEQ ID NO: 13. In yet other aspects of this 
embodiment, a PARI ligand domain comprises a polypeptide having, e.g., at most two, three, four, five, 
six, seven, eight, nine or ten contiguous amino acid additions relative to SEQ ID NO: 13. In yet other 
aspects of this embodiment a PARI ligand domain comprises a polypeptide having, e.g., at least two, 
three, four, five, six, seven, eight, nine or ten contiguous amino acid additions relative to SEQ ID NO: 13. 
In still other aspects of this embodiment, a PARI ligand domain comprises a polypeptide having, e.g., at 
most two or three contiguous amino acid deletions relative to SEQ ID NO: 13. In still other aspects of this 
embodiment, a PARI ligand domain comprises a polypeptide having, e.g., at least two or three 
contiguous amino acid deletions relative to SEQ ID NO: 13. 

[092] In another embodiment, a PAR ligand domain comprises a PAR2 ligand domain. In an aspect of 
this embodiment, a PAR2 ligand domain comprises SEQ ID NO: 24. In another aspect of this 
embodiment, a PAR2 ligand domain comprises a naturally occurring PAR2 ligand domain variant, such 
as, e.g., a PAR2 ligand domain isofomn or a PAR2 ligand domain subtype. In another aspect of this 
embodiment, a PAR2 ligand domain comprises a naturally occurring PAR2 ligand domain variant of SEQ 
ID NO: 24, such as, e.g., a PAR2 ligand domain isoform of SEQ ID NO: 24 or a PAR2 ligand domain 
subtype of SEQ ID NO: 24. In still another aspect of this embodiment, a PAR2 ligand domain comprises 
a non-naturally occurring PAR2 ligand domain variant, such as, e.g., a consen/ative PAR2 ligand domain 
variant, a non-conservative PAR2 ligand domain variant or a PAR2 ligand domain peptidomimetic, or any 
combination thereof. In still another aspect of this embodiment, a PAR2 ligand domain comprises a non- 
naturally occurring PAR2 ligand domain variant of SEQ ID NO: 24, such as, e.g., a conservative PAR2 
ligand domain variant of SEQ ID NO: 24, a non-conservative PAR2 ligand domain variant of SEQ ID NO: 
24 or a PAR2 ligand domain peptidomimetic of SEQ ID NO: 24, or any combination thereof. In other 
aspects of this embodiment, a PAR2 ligand domain comprises SEQ ID NO: 24 or SEQ ID NO: 25. 

[093] In other aspects of this embodiment, a PAR2 ligand domain comprises a polypeptide having, e.g., 
at least 50% amino acid identity with SEQ ID NO: 24, at least 67% amino acid Identity with the SEQ ID 
NO: 24, or at least 83% amino acid identity with SEQ ID NO: 24. in still other aspects of this embodiment, 
a PAR2 ligand domain comprises a polypeptide having, e.g., at most 50% amino acid identity with SEQ 
ID NO: 24, at most 67% amino acid identity with the SEQ ID NO: 24, at most 83% amino acid identity with 
SEQ ID NO: 24. 
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[0941 In other aspects of this embodiment, a PAR2 ligand domain comprises a polypeptide having, e.g., 
at most one, two, three or four non-contiguous amino acid substitutions relative to SEQ ID NO: 24. In still 
other aspects of this embodiment, a PAR2 ligand domain comprises a polypeptide having, e.g., at least 
one, two, three or four non-contiguous amino acid subsfitutions relative to SEQ ID NO: 24. In yet other 
aspects of this embodiment, a PAR2 ligand domain comprises a polypeptide having, e.g., at most one, 
two, three, four, five, six, seven, eight, nine or ten non-contiguous amino acid additions relative to SEQ ID 
NO: 24. In yet other aspects of this embodiment, a PAR2 ligand domain comprises a polypeptide having, 
e.g., at least one, two, three, four, five, six, seven, eight, nine or ten non-contiguous amino acid additions 
relative to SEQ ID NO: 24. In still other aspects of this embodiment, a PAR2 ligand domain comprises a 
polypeptide having, e.g., at most one, two or three non-contiguous amino acid deletions relative to SEQ 
ID NO: 24. In still other aspects of this embodiment, a PAR2 ligand domain comprises a polypeptide 
having, e.g., at least one, two or three non-contiguous amino acid deletions relative to SEQ ID NO: 24. 

[095] In other aspects of this embodiment, a PAR2 ligand domain comprises a polypeptide having. 0.g., 
at most one, two, three or four contiguous amino acid substitutions relative to SEQ ID NO: 24. In still 
other aspects of this embodiment, a PAR2 ligand domain comprises a polypeptide having, e.g., at least 
two, three or four contiguous amino acid substitutions relative to SEQ ID NO: 24. In yet other aspects of 
this embodiment, a PAR2 ligand domain comprises a polypeptide having, e.g.. at most two, three, four, 
f ive, six, seven, eight, nine or ten contiguous amino acid additions relative to SEQ ID NO: 24. In yet other 
aspects of this embodiment, a PAR2 ligand domain comprises a polypeptide having, e.g., at least two, 
three, four, five, six, seven, eight, nine or ten contiguous amino acid additions relative to SEQ ID NO: 24. 
In still other aspects of this embodiment, a PAR2 ligand domain comprises a polypeptide having, e.g., at 
most two or three contiguous amino acid deletions relative to SEQ ID NO: 24. In still other aspects of this 
embodiment, a PAR2 ligand domain comprises a polypeptide having, e.g., at least two or three 
contiguous amino acid deletions relative to SEQ ID NO: 24. 

[096] In another embodiment, a PAR ligand domain comprises a PAR3 ligand domain. In an aspect of 
this embodiment, a PAR3 ligand domain comprises SEQ ID NO: 26. In another aspect of this 
embodiment, a PAR3 ligand domain comprises a naturally occurring PARS ligand domain variant, such 
as, e.g., a PARS ligand domain isofonn or a PARS ligand domain subtype. In another aspect of this 
embodiment, a PARS ligand domain comprises a naturally occurring PARS ligand domain variant of SEQ 
ID NO: 26, such as, e.g., a PARS ligand domain Isofomn of SEQ ID NO: 26 or a PARS ligand domain 
subtype of SEQ ID NO: 26. In still another aspect of this embodiment, a PARS ligand domain comprises 
a non-naturally occurring PARS ligand domain variant, such as, e.g., a conservative PARS ligand domain 
variant, a non-consen^ative PARS ligand domain variant or a PARS ligand domain peptldomimetic, or any 
combination thereof. In still another aspect of this embodiment, a PARS ligand domain comprises a non- 
naturally occurring PARS ligand domain variant of SEQ ID NO: 26, such as, e.g., a conservative PARS 
ligand domain variant of SEQ ID NO: 26, a non-conservative PARS ligand domain variant of SEQ ID NO: 
26 or a PARS ligand domain peptidomimetic of SEQ ID NO: 26, or any combination thereof. In other 
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aspects of this embodiment, a PAR3 ligand domain comprises SEQ ID NO: 26, SEQ ID NO: 27 or SEQ 
ID NO: 134. 

[097] In other aspects of this embodiment, a PARS ligand domain comprises a polypeptide having, e.g., 
at least 50% amino acid identity with SEQ ID NO: 26, at least 67% amino acid identity with the SEQ ID 
NO: 26, or at least 83% amino acid identity with SEQ ID NO: 26. In still other aspects of this embodiment, 
a PAR3 ligand domain comprises a polypeptide having, e.g., at most 50% amino acid identity with SEQ 
ID NO: 26, at most 67% amino acid identity with the SEQ ID NO: 26, at most 83% amino acid identity with 
SEQ ID NO: 26. 

[098] In other aspects of this embodiment, a PAR3 ligand domain comprises a polypeptide having, e.g., 
at most one, two, three or four non-contiguous amino acid substitutions relative to SEQ ID NO: 26. In still 
other aspects of this embodiment, a PAR3 ligand domain comprises a polypeptide having, e.g., at least 
one, two, three or four non-contiguous amino acid substitutions relative to SEQ ID NO: 26. In yet other 
aspects of this embodiment, a PAR3 ligand domain comprises a polypeptide having, e.g., at most one, 
two, three, four, five, six, seven, eight, nine or ten non-contiguous amino acid additions relative to SEQ ID 
NO: 26. In yet other aspects of this embodiment, a PAR3 ligand domain comprises a polypeptide having, 
e.g., at least one, two, three, four, five, six, seven, eight, nine or ten non-contiguous amino acid additions 
relative to SEQ ID NO: 26. In still other aspects of this embodiment, a PAR3 ligand domain comprises a 
polypeptide having, e.g., at most one, two or three non-contiguous amino acid deletions relative to SEQ 
ID NO: 26. In still other aspects of this embodiment, a PAR3 ligand domain comprises a polypeptide 
having, e.g., at least one. two or three non-contiguous amino acid deletions relative to SEQ ID NO: 26. 

[099] In other aspects of this embodiment, a PARS ligand domain comprises a polypeptide having, e.g., 
at most one, two, three or four contiguous amino acid substitutions relative to SEQ ID NO: 26. In still 
other aspects of this embodiment, a PARS ligand domain comprises a polypeptide having, e.g., at least 
two, three or four contiguous amino acid substitutions relative to SEQ ID NO: 26. In yet other aspects of 
this embodiment, a PARS ligand domain comprises a polypeptide having, e.g., at most two, three, four, 
five, six, seven, eight, nine or ten contiguous amino acid additions relative to SEQ ID NO: 26. In yet other 
aspects of this embodiment, a PARS ligand domain comprises a polypeptide having, e.g., at least two, 
three, four, five, six, seven, eight, nine or ten contiguous amino acid additions relative to SEQ ID NO: 26. 
In still other aspects of this embodiment, a PARS ligand domain comprises a polypeptide having, e.g., at 
most two or three contiguous amino acid deletions relative to SEQ ID NO: 26. In still other aspects of this 
embodiment, a PARS ligand domain comprises a polypeptide having, e.g., at least two or three 
contiguous amino acid deletions relative to SEQ ID NO: 26. 

[0100] In anotiner embodiment, a PAR ligand domain comprises a PAR4 ligand domain. In an aspect of 
this embodiment, a PAR4 Ogand domain comprises SEQ ID NO: 28. In another aspect of this 
embodiment, a PAR4 ligand domain comprises a naturally occumng PAR4 ligand domain variant, such 
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as, e.g., a PAR4 ligand domain isoform or a PAR4 ligand domain subtype. In another aspect of this 
embodiment, a PAR4 ligand domain comprises a naturally occurring PAR4 ligand domain variant of SEQ 
ID NO: 28, such as, e.g., a PAR4 ligand domain isoform of SEQ ID NO: 28 or a PAR4 ligand domain 
subtype of SEQ ID NO: 28. In still another aspect of this embodiment, a PAR4 ligand domain comprises 
a non-naturally occumng PAR4 ligand domain variant, such as, e.g., a conservative PAR4 ligand domain 
variant, a non-conservative PAR4 ligand domain variant or a PAR4 ligand domain peptidomimetic. or any 
combination thereof. In still another aspect of this embodiment, a PAR4 ligand domain comprises a non- 
naturaliy occumng PAR4 ligand domain variant of SEQ ID NO: 28, such as, e.g., a conservative PAR4 
ligand domain variant of SEQ ID NO: 28, a non-conservative PAR4 ligand domain variant of SEQ ID NO: 
28 or a PAR4 ligand domain peptidomimetic of SEQ ID NO: 28, or any combination thereof. In other 
aspects of this embodiment, a PAR4 ligand domain comprises SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID 
NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34. SEQ ID NO: 35. SEQ ID NO: 
36. SEQ ID NO: 37, SEQ ID NO: 38, SEQ ID NO: 39. SEQ ID NO: 40. SEQ ID NO: 41. SEQ ID NO: 42, 
SEQ ID NO: 43, SEQ ID NO: 44, SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO: 135 or 
SEQ ID NO: 160. 

[01011 In other aspects of this embodiment, a PAR4 ligand domain comprises a polypeptide having, e.g., 
at least 50% amino acid identity with SEQ ID NO: 28, at least 67% amino acid identity with the SEQ ID 
NO: 28. or at least 83% amino acid identity with SEQ ID NO: 28. In still other aspects of this embodiment, 
a PAR4 ligand domain comprises a polypeptide having, e.g., at most 50% amino acid identity with SEQ 
ID NO: 28, at most 67% amino acid identity with the SEQ ID NO: 28. at most 83% amino acid identity with 
SEQ ID NO: 28. 

[0102] In other aspects of this embodiment, a PAR4 ligand domain comprises a polypeptide having, e.g., 
at most one, two, three or four non-contiguous amino acid substitutions relative to SEQ ID NO: 28. In still 
other aspects of this embodiment, a PAR4 ligand domain comprises a polypeptide having, e.g., at least 
one, two, three or four non-<)ontiguous amino acid substitutions relative to SEQ ID NO: 28. In yet other 
aspects of this embodiment, a PAR4 ligand domain comprises a polypeptide having, e.g., at most one, 
two, three, four, five, six, seven, eight, nine or ten non-contiguous amino acid additions relative to SEQ ID 
NO: 28. In yet other aspects of this embodiment, a PAR4 ligand domain comprises a polypeptide having, 
e.g., at least one. two, three, four, five, six, seven, eight, nine or ten non-contiguous amino acid additions 
relative to SEQ ID NO: 28. In still other aspects of this embodiment, a PAR4 ligand domain comprises a 
polypeptide having, e.g., at most one, two or three non-contiguous amino acid deletions relative to SEQ 
ID NO: 28. In still other aspects of this embodiment, a PAR4 ligand domain comprises a polypeptide 
having, e.g., at least one, two or three non-contiguous amino acid deletions relative to SEQ ID NO: 28. 

[0103] In other aspects of this embodiment, a PAR4 ligand domain comprises a polypeptide having, e.g., 
at most two, three or four contiguous amino acid substitutions relative to SEQ ID NO: 28. In still other 
aspects of this embodiment, a PAR4 ligand domain comprises a polypeptide having, e.g., at least two, 
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three or four contiguous amino acid substitutions relative to SEQ ID NO: 28. In yet other aspects of this 
embodiment, a PAR4 iigand domain comprises a polypeptide having, e.g., at most two, three, four, five, 
six, seven, eight, nine or ten contiguous amino acid additions relative to SEQ ID NO: 28. In yet other 
aspects of this embodiment, a PAR4 Iigand domain comprises a polypeptide having, e.g., at least two, 
three, four, five, six, seven, eight, nine or ten contiguous amino acid additions relative to SEQ ID NO: 28. 
In still other aspects of this embodiment, a PAR4 Iigand domain comprises a polypeptide having, e.g., at 
most two or three contiguous amino acid deletions relative to SEQ ID NO: 28. In still other aspects of this 
embodiment, a PAR4 Iigand domain comprises a polypeptide having, e.g., at least two or three 
contiguous amino acid deletions relative to SEQ ID NO: 28. 

[0104] When a PAR protease cleaves the extracellular amino-tennlnus of a PAR, a new amino acid 
terminus is generated that functions as a tethered Iigand. Currently It is believed that the amino temiinus 
location of the tethered Iigand is critical for the Iigand to effectively bind to the second extracellular loop 
region of the receptor that comprises the Iigand binding domain. It Is envisioned that a modified 
Clostridial toxin of the present specification can comprise a PAR Iigand domain in any and all locations 
with the proviso that formation of the dl-chaln molecule will result in the free amino temnlnus of the PAR 
Iigand domain. Non-limiting examples include, locating the PAR Iigand domain at the amino tenminus of 
the Clostridial toxin enzymatic domain; locating the PAR Iigand domain at the amino temiinus of the 
Clostridial toxin translocation domain; and locating the PAR Iigand domain at the amino temiinus of the 
Clostridial toxin binding domain (FIG. 4). 

[0105] Thus, in an embodiment, a modified Clostridial toxin comprises a PAR Iigand domain; a 
Clostridial toxin enzymatic domain; a Clostridial toxin translocation domain; and a Clostridial toxin binding 
domain; wherein the PAR Iigand domain is located at the amino tenninus of the Clostridial toxin 
enzymatic domain. In an aspect of this embodiment, the PAR Iigand domain can be located at the amino 
tenninus of the enzymatic domain when the amino to carboxyl linear organization of the Clostridial toxin 
single chain molecule is enzymatic domain, translocation domain and binding domain. In another aspect 
of this embodiment, the PAR Iigand domain can be located at the amino terminus of the enzymatic 
domain when the amino to carboxyl linear organization of the Clostridial toxin single chain molecule is 
enzymatic domain, binding domain and translocation domain. 

[0106] in another embodiment, a modified Clostridial toxin comprises a PAR Iigand domain; a Clostridial 
toxin enzymatic domain; a Clostridial toxin translocation domain; and a Clostridial toxin binding domain; 
wherein the PAR Iigand domain is located at the amino temiinus of the Clostridial toxin translocation 
domain. In an aspect of this embodiment, the PAR Iigand domain can also be located at the amino 
terminus of the translocation domain when the amino to carboxyl linear organization of the Clostridial 
toxin single chain molecule is binding domain, enzymatic domain and translocation domain. In another 
aspect of this embodiment, the PAR Iigand domain can also be located at the amino tenminus of the 
translocation domain when the amino to carboxyl linear organization of the Clostridial toxin single chain 
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molecule Is enzymatic domain, translocation domain and binding domain. 

[0107] in still another embodiment, a modified Clostridial toxin comprises a PAR iigand domain; a 
Clostridial toxin enzymatic domain; a Clostridial toxin translocation domain; and a Clostridial toxin binding 
domain; wlierein the PAR Iigand domain is located at the amino terminus of tiie Clostridial toxin binding 
domain. In an aspect of this embodiment, the PAR Iigand domain can also be located at the amino 
terminus of the binding domain when the amino to carboxyl linear organization of the Clostridial toxin 
single chain molecule is enzymatic domain, binding domain and translocation domain. 
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The amino acid sequence displayed are as follows: BoNT/A, residues 2-20 of SEQ ID 
No: 1; BoNT/B, residues 2-20 of SEQ ID No: 2; B0NT/CI, residues v of SEQ ID No: 3; 
BoNT/D, residues 2-20 of SEQ ID No: 4; BoNT/E, residues 2-20 of SEQ ID No: 5; 
BoNT/F, residues 2-20 of SEQ ID No: 6; BoNT/G, residues 2-20 of SEQ ID No: 7; and 
TeNT, residues 2-20 of SEQ ID No: 8. 



[0108] In yet another embodiment, the location of the PAR ligand domain is located at the amino 
temiinus of the modified Clostridial toxin. In such a location, the PAR ligand domain can bind to a ligand 
binding domain of a PAR; proteolytic cleavage is not necessary to unmask the PAR ligand domain. As 
used herein, the tenn "unmask^' means that the amino tenninus of a PAR ligand domain is free to bind to 
a ligand binding domain of a PAR. It is known in the art that when adding a polypeptide that Is 
operationally-linked to the amino tenminus of another polypeptide comprising the start methionine that this 
methionine residue can be deleted (Table 4). This is due to the fact that the added polypeptide will 
contain a new start methionine and that the original start methionine may reduce optimal expression of 
the fusion protein. 

[0109] In yet another embodiment, the location of the PAR ligand domain is not located at the amino 
terminus of the modified Clostridial toxin. In such a location, the PAR ligand domain can not bind to a 
ligand binding domain of a PAR. The PAR ligand domain Is considered masked because it is necessary 
to unmask a PAR ligand domain so that this domain can bind to a ligand binding domain of a PAR. As 
used herein, the terni "masked" means that the amino tenninus of a PAR ligand domain is unable to bind 
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to the ligand binding domain of a PAR. To unmask a PAR ligand domain of a modified Clostridial toxin, a 
protease cleavage site can be placed in front of the PAR ligand domain in such a manner that, upon 
cleavage with an appropriate protease, the masked PAR ligand domain becomes unmasked and is now 
capable of binding a PAR ligand binding domain. It is envisioned that any and all proteases that can 
cleave a modified Clostridial toxin disclosed in the present specification so as to unmask a PAR ligand 
domain can be used, including without limitation, a Clostridial toxin protease cleavage site found in the di- 
chain loop, a PAR protease cleavage site used to unmask the tethered ligand in vivo, and an exogenous 
protease cleavage site. 

[01 10] As mentioned above, a Clostridial toxin is converted from a single polypeptide fonn into a di-chain 
molecule by proteolytic cleavage. While tiie identity of the protease is currently unknown, the di-chain 
loop protease cleavage site for many Clostridial toxins has been detennined. In BoNTs, cleavage at 
K448-A449 converts the single polypeptide fomi of BoNT/A into the di-chain fonm; cleavage at K441-A442 
converts the single polypeptide form of BoNT/B into the di-chain fornn; cleavage at K449-T450 converts 
the single polypeptide fonn of BoNT/CI into the di-chain fomi; cleavage at R445-D446 converts the single 
polypeptide fornn of BoNT/D Into the di-chain fonm; cleavage at R422-K423 converts the single 
polypeptide form of BoNT/E Into the di-chain fonm; cleavage at K439-A440 converts the single 
polypeptide form of BoNT/F into tiie di-chain fonm; and cleavage at K446-S447 converts the single 
polypeptide fornn of BoNT/G into the dl-chain fomn. Proteolytic cleavage of the single polypeptide forni of 
TeNT at A457-S458 results in the di-chain fomi. Such a di-chain loop protease cleavage site is operably- 
linked in-frame to a modified Clostridial toxin as a fusion protein. However, it should also be noted that 
additional cleavage sites within the di-chain look also appear to be cleaved resulting in the generation of a 
small peptide fragment being lost. As a non-limiting example, BoNT/A single-chain polypeptide cleave 
ultimately results in the loss of a ten amino acid fragment within the di-chain loop. 

[0111] Thus, in an embodiment, proteolytic cleavage of an endogenous Clostridial toxin di-chain loop 
protease cleavage site is used to unmask a PAR ligand domain. In aspects of this embodiment, a PAR 
ligand domain is unmasked by proteolytic cleavage of, e.g., a BoNT/A di-chain loop protease cleavage 
site, a BoNT/B di-chain loop protease cleavage site, a BoNT/CI di-chain loop protease cleavage site, a 
BoNT/D di-chain loop protease cleavage site, a BoNT/E di-chain loop protease cleavage site, a BoNT/F 
di-chain loop protease cleavage site, a BoNT/G di-chain loop protease cleavage site or a TeNT di-chain 
loop protease cleavage site. 

[0112] A wide variety of endogenous PAR proteases are known to cleave a PAR in such a manner as to 
unmask the tethered ligand and, therefore, can also be used to unmask the PAR ligand domain. The 
coagulant protease Thrombin Is the physiological activator of PARI, PAR3 and PAR4. Other PAR 
proteases, however, can also activate PAR receptors by proteolytic cleavage including, without limitation, 
APC, Cathepsin G, Factor Vila, Factor Xa, Granzyme A, Gingipains-R, Plasmin and Trypsins (Table 2). 
PAR2 can also be activated by multiple proteases including, without limitation, Acrosien, Der PI, Der P3, 
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Der P9, Factor Vila. Factor Xa, Gingipalns-R, MT-SP1. Proteinase-3, Trypsins and Tryptases (Table 2). 
It Is envisioned that both endogenous protease cleavage sites found associated with a particular PAR 
ligand domain, as well as exogenous protease cleavage sites from other PAR ligand domains can be 
used to cleave a modified Clostridial toxin disclosed in the present specification in order to unmask the 
PAR ligand binding domain. Such a PAR protease cleavage site is operabIy-linl<ed in-frame to a modified 
Clostridial toxin as a fusion protein. As a non-limiting example, a PARI ligand domain can be unmasked 
using the protease cleavage site associated with the in vivo PARI molecule, or a PARI ligand domain 
can be unmasked using the protease cleavage site associated with PAR2, PAR3 or PAR4 (Table 2). As 
another non-limiting example, a PAR2 ligand domain can be unmasked using the protease cleavage site 
associated with the in vivo PAR2 molecule, or a PAR2 ligand domain can be unmasked using the 
protease cleavage site associated PARI , PAR3 or PAR4 (Table 2). As still another non-limiting example, 
a PARS ligand domain can be unmasked using the protease cleavage site associated with the in vivo 
PARS molecule, or a PARS ligand domain can be unmasked using the protease cleavage site associated 
with PARI , PAR2 or PAR4 (Table 2). As yet another non-limiting example, a PAR4 ligand domain can be 
unmasked using the protease cleavage site associated with the in vivo PAR4 molecule, or a PAR4 ligand 
domain can be unmasked using the protease cleavage site associated with PARI , PAR2 or PARS (Table 
2). 

[0113] Thus, in an embodiment, proteolytic cleavage of an endogenous PARI protease cleavage site is 
used to unmask a PAR ligand domain. In aspects of this embodiment, a PAR ligand domain is unmasked 
by proteolytic cleavage of, e.g., an APC protease cleavage site, a Factor Xa protease cleavage site, a 
Granzyme A protease cleavage site, a Gingipains-R protease cleavage site, a Thrombin protease 
cleavage site or a Trypsin protease cleavage site. In other aspects of this embodiment, a PARI protease 
cleavage site is cleaved by, e.g., an APC protease, a Factor Xa protease, a Granzyme A protease, a 
Gingipains-R protease, a Thrombin protease or a Trypsin protease. 

[0114] In another embodiment, proteolytic cleavage of an endogenous PAR2 protease cleavage site is 
used to unmask a PAR ligand domain. In aspects of this embodiment, a PAR ligand domain is unmasked 
by proteolytic cleavage of, e.g., an Acrosien protease cleavage site, a Der PI protease cleavage site, a 
Der P3 protease cleavage site, a Der P9 protease cleavage site, a Factor Vila protease cleavage site, a 
Factor Xa protease cleavage site, a Gingipains-R protease cleavage site, a MT-SP1 protease cleavage 
site, a Proteinase-3 protease cleavage site, a Trypsin protease cleavage site or a Tryptase protease 
cleavage site. In other aspects of this embodiment, a PAR2 protease cleavage site is cleaved by, e.g., an 
Acrosien protease, a Der PI protease, a Der P3 protease, a Der P9 protease, a Factor Vila protease, a 
Factor Xa protease, a Gingipains-R protease, a MT-SP1 protease, a Proteinase-3 protease, a Trypsin 
protease or a Tryptase protease. 

[0115] In another embodiment, proteolytic cleavage of an endogenous PARS protease cleavage site Is 
used to unmask a PAR ligand domain. In an aspect of this embodiment, a PAR ligand domain is 
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unmasked by proteolytic cleavage of, e.g., a Thrombin protease cleavage site. In another aspect of this 
embodiment, a PAR3 protease cleavage site is cleaved by, e.g., a Thrombin protease. 

[0116] In another embodiment, proteolytic cleavage of an endogenous PAR4 protease cleavage site is 
used to unmask a PAR ligand domain. In aspects of this embodiment, a PAR ligand domain is unmasked 
by proteolytic cleavage of, e.g., a Cathepsin G protease cleavage site, a Factor Vila protease cleavage 
site, a Factor Xa protease cleavage site, a Gingipains-R protease cleavage site, a Plasmin protease 
cleavage site, a Thrombin protease cleavage site or a Trypsin protease cleavage site. In other aspects of 
this embodiment, a PAR4 protease cleavage site is cleaved by, e.g., a Cathepsin G protease, a Factor 
Vila protease, a Factor Xa protease, a Gingipains-R protease, a Plasmin protease, a Thrombin protease 
or a Trypsin protease. 

[0117] It is also envisioned that an exogenous protease cleavage site can be used to unmask a PAR 
ligand domain. Such an exogenous protease cleavage site is operably-linked in-frame to a modified 
Clostridial toxin as a fusion protein. Non-limiting examples of protease cleavage sites include, ag., an 
enterokinase cleavage site (Table 5); a Thrombin cleavage site (Table 5); a Factor Xa cleavage site 
(Table 5); a human rhinovlrus 3C protease cleavage site (Table 4); a tobacco etch virus (TEV) protease 
cleavage site (Table 5); a dipeptidyl aminopeptldase cleavage site and a small ubiquitin-like modifier 
(SUMO)/ubiquitin-like protein-l(ULP-l) protease cleavage site, such as, e.g.. MADSEVNQEAKPEVKP 
EVKPETHINLKVSDGSSEIFFKIKmPLRRLMEAFAKRQGKEMDSLRFLYDGIRIQADQTPEDLDMEDN 

lEAHREQIGG (SEQ ID. NO: 67). As a non-limiting example, a PARI ligand domain can be unmasked 
using a bovine enterokinase protease cleavage site, a Tobacco Etch Virus protease cleavage site, a 
Human Rhinovlrus 3C protease cleavage site, a SUMO/ULP-1 protease cleavage site, a Thrombin 
protease cleavage site or a Factor Xa protease cleavage site (Table 5). As another non-limiting example, 
a PAR2 ligand domain can be unmasked using a bovine enterokinase protease cleavage site, a Tobacco 
Etch Virus protease cleavage site, a Human Rhinovlrus 3C protease cleavage site, a SUMO/ULP-1 
protease cleavage site, a Thrombin protease cleavage site or a Factor Xa protease cleavage site (Table 
5). As still another non-limiting example, a PAR3 ligand domain can be unmasked using a bovine 
enterokinase protease cleavage site, a Tobacco Etch Virus protease cleavage site, a Human Rhinovirus 
3C protease cleavage site, a SUMO/ULP-1 protease cleavage site, a Thrombin protease cleavage site or 
a Factor Xa protease cleavage site (Table 5). As yet another non-limiting example, a PAR4 ligand 
domain can be unmasked using a bovine enterokinase protease cleavage site, a Tobacco Etch Virus 
protease cleavage site, a Human Rhinovirus 3C protease cleavage site, a SUMO/ULP-1 protease 
cleavage site, a Thrombin protease cleavage site or a Factor Xa protease cleavage site (Table 5). 

[0118] Thus, in an embodiment, proteolytic cleavage of an exogenous protease cleavage site is used to 
unmask a PAR ligand domain. In aspects of this embodiment, a PAR ligand domain is unmasked by 
proteolytic cleavage of, e.g., a bovine enterokinase protease cleavage site, a Tobacco Etch Virus 
protease cleavage site, a Human Rhinovirus 3C protease cleavage site, a SUMO/ULP-1 protease 
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cleavage site, a Thrombin protease cleavage site or a Factor Xa protease cleavage site. In other aspects 
of this emlwdiment, a PAR protease cleavage site is cleaved by, e.g., a bovine enterokinase protease, a 
Tobacco Etch Virus protease, a Human Rhinovirus 3C protease, a SUMO/ULP-1 protease, a Thrombin 
protease or a Factor Xa protease, thereby unmasking a PAR ligand domain. 
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Bovine enterokinase 


DDDDK* 


DDDDK* 


50 


Tobacco Etch Virus 
(TEV) 


E P*YP^*(G/S). 

where P^, P* and P^ can be any amino acid 


ENLYFQ*G 
ENLYFQ*S 
ENIYTQ*G 
ENIYTQ*S 
ENIYLQ*G 
EN1YLQ*S 
ENVYFQ*G 
ENVYSQ*S 
ENVYSQ*G 
ENVYSQ'S 


51 

52 
53 
54 
55 
56 
57 
58 
59 
60 


Human Rhinovirus 3C 


P^P*LFQ*GP 

where P^ is G. A, V, L, 1, iVI, S or T and P^ can any 
amino acid, with D or E preferred. 


EALFQ*GP 
EVLFQ*GP 
ELLFQ*GP 
DALFQ*GP 
DVLFQ'GP 
DU-FQ'GP 


61 
62 
63 
64 
65 
66 


SUMO/ULP-1 


Tertiary structure 


nnlx/nentlde^Cs* 


67 


Thrombin 


pV(R/K)*P^', 

where P^ is any amino acid and P^ or P^* is G with 
the other position being any amino acid 


GVR*G 
SAR*G 
SLR*G 
DGR*I 
QGK*I 


68 
69 
70 
71 
72 


Thrombin 


P P P(R/K) P r 

where P^' and P^' can be any amino acid except for 
acidic amino acids like D or E; and P^ and P"^ are 
hydrophobic amino acids like F, U l Y, W, V, M, P, 
Cor A 


LVPR*GS 
LVPK*GS 

FIPR*TF 
VLPR*SF 

IVPR*SF 

IVPR*GY 
\/\/PR*G\/ 

VLPR*U 
VIVIPR*SL 
l\/IFPR*SL 


73 
74 
75 
76 
77 
78 
79 
80 
81 
82 


Coagulation Factor Xa 


l(E/D)GR* 


IDGR* 
lEGR* 


83 
84 


An asterisks (*) indicates the peptide bond that is cleaved by the indicated protease. 



[0119] In another embodiment, proteolytic cleavage of an exogenous protease cleavage site is used to 
unmask a PARI ligand domain. In aspects of this embodiment, a PARI ligand domain is unmasked by 
proteolytic cleavage of, ag., a bovine enterokinase protease cleavage site, a Tobacco Etch Virus 
protease cleavage site, a Human Rhinovirus 3C protease cleavage site, a SUMO/ULP-1 protease 
cleavage site, a Thrombin protease cleavage site or a Factor Xa protease cleavage site. In other aspects 
of this embodiment, a PARI protease cleavage site is cleaved by, e.g., a bovine enterokinase protease, a 
Tobacco Etch Vims protease, a Human Rhinovirus 3C protease, a SUMOAJLP-1 protease, a Thrombin 
protease or a Factor Xa protease, thereby unmasking a PARI ligand domain. 
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[0120] In another embodiment, proteolytic cleavage of an exogenous protease cleavage site is used to 
unmask a PAR2 ligand domain. In aspects of tfiis embodiment, a PAR2 ligand domain is unmasked by 
proteolytic cleavage of, e.g., a bovine enterokinase protease cleavage site, a Tobacco Etch Virus 
protease cleavage site, a Human Rhinovirus 3C protease cleavage site, a SUMO/ULP-1 protease 
cleavage site, a Thrombin protease cleavage site or a Factor Xa protease cleavage site. In other aspects 
of this embodiment, a PAR2 protease cleavage site is cleaved by, e.g., a bovine enterokinase protease, a 
Tobacco Etch Vims protease, a Human Rhinovirus 3C protease, a SUMO/ULP-1 protease, a Thrombin 
protease or a Factor Xa protease, thereby unmasking a PAR2 ligand domain. 

[0121] In still another embodiment, proteolytic cleavage of an exogenous protease cleavage site Is used 
to unmask a PAR3 ligand domain. In aspects of this embodiment, a PAR3 ligand domain is unmasked by 
proteolytic cleavage of, e.g., a bovine enterokinase protease cleavage site, a Tobacco Etch Virus 
protease cleavage site, a Human Rhinovims 3C protease cleavage site, a SUMOAJLP-1 protease 
cleavage site, a Thrombin protease cleavage site or a Factor Xa protease cleavage site. In other aspects 
of this embodiment, a PARS protease cleavage site Is cleaved by, e.g., a bovine enterokinase protease, a 
Tobacco Etch Vims protease, a Human Rhinovirus 3C protease, a SUMO/ULP-1 protease, a Thrombin 
protease or a Factor Xa protease, thereby unmasking a PAR3 ligand domain. 

[0122] In another embodiment, proteolytic cleavage of an exogenous protease cleavage site is used to 
unmask a PAR4 ligand domain. In aspects of this embodiment, a PAR4 ligand domain is unmasked by 
proteolytic cleavage of, e.g., a bovine enterokinase protease cleavage site, a Tobacco Etch Vims 
protease cleavage site, a Human Rhinovims 3C protease cleavage site, a SUMO/ULP-1 protease 
cleavage site, a Thrombin protease cleavage site or a Factor Xa protease cleavage site. In other aspects 
of this embodiment, a PAR4 protease cleavage site is cleaved by, e.g., a bovine enterokinase protease, a 
Tobacco Etch Virus protease, a Human Rhinovims 3C protease, a SUMO/ULP-1 protease, a Thrombin 
protease or a Factor Xa protease, thereby unmasking a PAR4 ligand domain. 

[0123] It is understood that a modified Clostridial toxin disclosed in the present specification can 
optionally include one or more additional components. As a non-limlting example of an optional 
component, a modified Clostridial toxin can further comprise a flexible region comprising a flexible spacer. 
Non-limiting examples of a flexible spacer Include, e.g., a G-spacer GGGGS (SEQ ID NO: 48) or an A- 
spacer EAAAK (SEQ ID NO: 49). A flexible region comprising flexible spacers can be used to adjust the 
length of a polypeptide region in order to optimize a characteristic, attribute or property of a polypeptide. 
Such a flexible region Is operably-llnked In-frame to the modified Clostridial toxin as a fusion protein. As a 
non-llmlting example, a polypeptide region comprising one or more flexible spacers In tandem can be use 
to better expose a protease cleavage site thereby facilitating cleavage of that site by a protease. As 
another non-llmlting example, a polypeptide region comprising one or more flexible spacers In tandem 
can be use to better present a ligand domain, thereby facilitating the binding of that ligand domain to its 
binding domain on a receptor. 
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[0124] Thus, in an embodiment, a modified Clostridial toxin disclosed in the present specification can 
further comprise a flexible region comprising a flexible spacer. In another embodiment, a modified 
Clostridial toxin disclosed in the present specification can further comprise flexible region comprising a 
plurality of flexible spacers in tandem. In aspects of this embodiment, a flexible region can comprise in 
tandem, e.g., at least 1 G-spacer, at least 2 G-spacers, at least 3 G-spacers, at least 4 G-spacers or at 
least 5 G-spacers. In other aspects of this embodiment, a flexible region can comprise in tandem, e.g., at 
most 1 G-spacer, at most 2 G-spacers, at most 3 G-spacers, at most 4 G-spacers or at most 5 G-spacers. 
In still other aspects of this embodiment, a flexible region can comprise in tandem, e.g., at least 1 A- 
spacer, at least 2 A-spacers, at least 3 A-spacers, at least 4 A-spacers or at least 5 A-spacers. In still 
other aspects of this embodiment, a flexible region can comprise in tandem, e.g., at most 1 A-spaoer, at 
most 2 A-spacers, at most 3 A-spacers, at most 4 A-spacers or at most 5 A-spacers. In another aspect of 
this embodiment, a modified Clostridial toxin can comprise a flexible region comprising one or more 
copies of the same flexible spacers, one or more copies of different flexible-spacer regions, or any 
combination thereof. 

[0125] As another non-limiting example of an optional component, a modified Clostridial toxin can further 
comprise an epitope-binding region. An epitope-binding region can be used in a wide variety of 
procedures involving, e.g., protein purification and protein visualization. Such an epitope-binding region 
is operably-linked in-frame to a modified Clostridial toxin as a fusion protein. Non-limiting examples of an 
epitope-binding region include, e.g., FLAG, Express™, human Influenza virus hemagluttinin (HA), human 
pggc^Myc protein (c-MYC), Vesicular Stomatitis Virus Glycoprotein (VSV-G), glycoprotein-D precursor of 
Herpes simplex virus (HSV), V5, and AU1; affinity-binding , such as. e.g., polyhistidine (HIS), streptavidin 
binding peptide (strep), and biotin or a biotinylation sequence; peptide-binding regions, such as. e.g., the 
glutathione binding domain of glutathione-S-transferase, the calmodulin binding domain of the calmodulin 
binding protein, and the maltose binding domain of the maltose binding protein. Non-limiting examples of 
specific protocols for selecting, making and using an appropriate binding peptide are described in, e.g., 
Epitope Tagging, pp. 17.90-17.93 (Sambrook and Russell, eds., Molecular Cloning A Laboratory Manual, 
Vol. 3, 3"* ed. 2001); Antibodies: A Laboratory Manual (Edward Harlow & David Lane, eds.. Cold Spring 
Harbor Laboratory Press, 2"^ ed. 1998); and Using Antibodies: A Laboratory Manual: Portable Protocol 
No. 1 (Edward Harlow & David Lane, Cold Spring HariDor Laboratory Press, 1998). In addition, non^ 
limiting examples of binding peptides as well as well-characterized reagents, conditions and protocols are 
readily available from commercial vendors that include, without limitation, BD Biosciences-Clontech, Palo 
Alto, CA; BD Biosciences Phamiingen, San Diego, CA; Invitrogen, Inc, Carisbad, CA; QIAGEN, Inc., 
Valencia, CA; and Stratagene, La Jolla, CA. These protocols are routine procedures well within the 
scope of one skilled in the art and from the teaching herein. 

[0128] Thus, in an embodiment, a modified Clostridial toxin disclosed in the present specification can 
further comprise an epitope-binding region. In another embodiment, a modified Clostridial toxin disclosed 
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in the present specification can further comprises a plurality of epitope-binding regions. In aspects of this 
emljodiment. a modified Clostridial toxin can comprise, e.g., at least 1 epitope-binding region, at least 2 
epitope-binding regions, at least 3 epitope-binding regions, at least 4 epitope-binding regions or at least 5 
epitope-binding regions. In other aspects of this embodiment, a modified Clostridia! toxin can comprise, 
e.g.. at most 1 epitope-binding region, at most 2 epitope-binding regions, at most 3 epitope-binding 
regions, at most 4 epitope-binding regions or at most 5 epitope-binding regions. In another aspect of this 
embodiment, a modified Clostridial toxin can comprise one or more copies of the same epitope-binding 
region, one or more copies of different epitope-binding regions, or any combination thereof. The location 
of an epitope-binding region can be in various positions, including, without limitation, at the amino 
tenninus of a modified Clostridial toxin, within a modified Clostridial toxin, or at the carboxyl temiinus of a 
modified Clostridial toxin. 

[0127] As still another non-limiting example of an optional component, a modified Clostridial toxin can 
further comprise an exogenous protease cleavage site. An exogenous protease cleavage site can be 
used in a wide variety of procedures Involving, e.g., removal of an epitope-binding region by proteolytic 
cleavage, conversion of a Clostridial toxin single chain polypeptide Into the di-chain fomn or, as mentioned 
above, unmasking of a PAR llgand domain. Such an exogenous protease cleavage site Is operably- 
linked In-frame to a modified Clostridial toxin as a fusion protein. Non-limiting examples of protease 
cleavage sites include, e.g., an enteroklnase cleavage site (Table 5); a Thrombin cleavage site (Table 5); 
a Factor Xa cleavage site (Table 5); a human riiinovlrus 3C protease cleavage site (Table 4); a tobacco 
etch virus (TEV) protease cleavage site (Table 5); a dipeptidyl aminopeptidase cleavage site and a small 
ubiquitin-like modifier (SUMO)/ubiquitin-like protein-l(ULP-l) protease cleavage site, such as, e.g., 
MADSEVNQEAKPEVKPEVKPETHINLKVSDGSSEIFFKIKKTTPLRRLMEAFAKRQGKEMDSLRFLY 

DGIRIQADQTPEDLDMEDNDIIEAHREQIGG (SEQ ID. NO: 67). 

[0128] Thus, in an embodiment, a modified Clostridial toxin disclosed in the present specification can 
further comprise an exogenous protease cleavage site. In another embodiment, a modified Clostridial 
toxin disclosed in the present specification can furtiier comprises a plurality of exogenous protease 
cleavage sites. In aspects of this embodiment, a modified Clostridial toxin can comprise, e.g., at least 1 
exogenous protease cleavage site, at least 2 exogenous protease cleavage sites, at least 3 exogenous 
protease cleavage sites, at least 4 exogenous protease cleavage sites or at least 5 exogenous protease 
cleavage sites. In other aspects of this embodiment, a modified Clostridial toxin can comprise, e.g., at 
most 1 exogenous protease cleavage site, at most 2 exogenous protease cleavage sites, at most 3 
exogenous protease cleavage sites, at most 4 exogenous protease cleavage sites or at most 5 
exogenous protease cleavage sites. In another aspect of this embodiment, a modified Clostridial toxin 
can comprise one or more copies of the same exogenous protease cleavage site, one or more copies of 
different exogenous protease cleavage sites, or any combination tiiereof. 
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[0129] The location of an exogenous protease cleavage site may be in a variety of positions, including, 
without llmitaton, between an epitope-blnding region and a modified Clostridial toxin in order to facilitate 
removal of the epitope-binding region by proteolytic cleavage or within the di-chain loop of the modified 
Clostridial toxin in order to facilitate the conversion of the single-chain polypeptide fomfi of the toxin into 
the di-chain form. 

[0130] It is envisioned that an exogenous protease cleavage site can be used to remove an epitope- 
binding region. As mentioned above, epitope binding regions can be used in protein purification 
procedures and it is often desirable to remove such epitope binding regions after the protein is purified. A 
common way of doing so is to have a protease cleavage site in between the protein of Interest and the 
epitope binding region, whereby proteolytic cleavage of the protease cleavage site separates the protein 
of interest from the epitope binding region. Non-limiting examples of protease cleavage sites used for the 
removal of epitope-binding regions as well as well-characterized proteases, reagents, conditions and 
protocols are readily available from commercial vendors that include, without limitation, BD Biosciences- 
Clontech, Palo Alto, CA; BD Biosciences Phanningen, San Diego, CA; Invitrogen, Inc, Carlsbad. CA; 
QIAGEN, Inc., Valencia. CA; and Stratagene, La Jolla, CA. The selection, making and use of an 
appropriate protease cleavage site are routine procedures within the scope of one skilled in the art and 
from the teaching herein. 

[0131] Thus, in an embodiment, an exogenous protease cleavage site is located between an epitope- 
binding peptide and a modified Clostridial toxin. In other aspects of this embodiment, a bovine 
enterokinase cleavage site is located between an epitope-binding region and a modified Clostridial toxin, 
a Tobacco Etch Virus protease cleavage site is located between an epitope-binding region and a modified 
Clostridial toxin, a Human Rhinovirus 3C protease cleavage site is located between an epitope-binding 
region and a modified Clostridial toxin, a SUMO/ULP-1 protease cleavage site is located between an 
epitope-binding region and a modified Clostridial toxin, a Thrombin protease cleavage site is located 
between an epitope-binding region and a modified Clostridial toxin, or a Coagulation Factor Xa protease 
cleavage site is located between an epitope-binding region and a modified Clostridial toxin. In other 
aspects of the embodiment, the bovine enterokinase protease cleavage site located between an epitope- 
binding region and a modified Clostridial toxin comprises SEQ ID NO: 50. In other aspects of the 
embodiment, the Tobacco Etch Virus protease cleavage site located between an epitope-binding region 
and a modified Clostridial toxin comprises SEQ ID NO: 51, SEQ ID NO: 52, SEQ ID NO: 53, SEQ ID NO: 
54, SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO: 57, SEQ ID NO: 58, SEQ ID NO: 59 or SEQ ID NO: 60. 
in still other aspects of the embodiment, the Human Rhinovirus 3C protease cleavage site located 
between an epitope-binding region and a modified Clostridial toxin comprises SEQ ID NO: 61, SEQ ID 
NO: 62, SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID NO: 65 or SEQ ID NO: 66. In yet other aspects of the 
embodiment, the SUIVIO/ULP-I protease cleavage site located between an epitope-binding region and a 
modified Clostridial toxin comprises SEQ ID NO: 67. In further other aspects of the embodiment, the 
Thrombin protease cleavage site located between an epitope-binding region and a modified Clostridial 
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toxin comprises SEQ ID NO: 68, SEQ ID NO: 69, SEQ ID NO: 70. SEQ ID NO: 71, SEQ ID NO: 72, SEQ 
ID NO: 73, SEQ ID NO: 74, SEQ ID NO: 75. SEQ ID NO: 76, SEQ ID NO: 77, SEQ ID NO: 78, SEQ ID 
NO: 79, SEQ ID NO: 80, SEQ ID NO: 81 or SEQ ID NO: 82. In other aspects of the embodiment, the 
Coagulation Factor Xa protease cleavage site located between an epitope-binding region and a modified 
Clostridial toxin comprises SEQ ID NO: 83 or SEQ ID NO: 84. 













mm 


mm 








BoNT/A 


1 


NMNFTKIiKNFTGIiFEFYKLL 


CVRGIITSKTKSLDKGYNK* ALNDIiC 


IKVNNWDL 


BoNT/B 


2 


KQAYEEISKEHLAVYKIQM 




IDVDNEDL 


B0NT/CI 


3 


PALRKVNPENMLYLFTKF 


CHKAIDGRSLYNK* TLDC 


RELLVKNTDL 


BoNT/D 


4 


PALQKLSSESWDLFTKV 


CLRLTKNSR* DDSTC 


IKVKNNRL 


BoNT/E 


5 


IITPITGRGLVKKIIRF 


CKNIVSVKGIR* KSIC 


lEINNGEL 


BoNT/F 


6 


I IDS IPDKGLVEKIVKF 


CKSVIPRKGTK* APPRLC 


IRVISINSEL 


BoNT/G 


7 


KEAYEEISLEHLVIYRIAM 


CKPVMYKNTGK* SEQC 


irVNNEDL 


TeNT 


8 


TNAFRNVDGSGLVSKLIGL 


CKKI I PPTNIRENLYNRTA* SLTDLGGELC 


IKIKNEDL 


The amino acid sequence displayed are as follows: BoNT/A, residues 325-462 of SEQ ID No: 1; 
BoNT/B, residues 332-454 of SEQ ID No: 2; B0NT/CI, residues 334-463 of SEQ ID No: 3; BoNT/D, 
residues 334-458 of SEQ ID No: 4; BoNT/E, residues 311-434 of SEQ ID No: 5; BoNT/F, residues 328- 
453 of SEQ ID No: 6; BoNT/G, residues 331-458 of SEQ ID No: 7; and TeNT, residues 334-474 of SEQ 
ID No: 8. An asterisks (*) indicates the peptide bond that Is cleaved by a Clostridial toxin protease. 



[0132] It is envisioned that an exogenous protease cleavage site can be used to convert the single^jhain 
polypeptide form of a modified Clostridial toxin disclosed in the present specification into the di-chain 
form. As mentioned above, Clostridial toxins are translated as a single-chain polypeptide of 
approximately 150 kDa that is subsequently cleaved by proteolytic scission within a disulfide loop by a 
naturally-occurring protease. This posttranslational processing yields a di-chain molecule comprising an 
approximately 50 kDa light chain (LC) and an approximately 100 KDa heavy chain (HC) held together by 
a single disulphide bond and noncovalent interactions. While the naturally-occurring protease is currently 
not known, cleavage occurs within the di-chain loop region between the two cysteine residues that fomi 
the disulfide bridge (Table 6). Replacement of the naturally-occurring protease cleavage site with an 
exogenous protease cleavage site will enable cleavage of a modified Clostridial toxin disclosed In the 
present specification when expressed in an organism that does not produce the endogenous Clostridial 
protease used to cleave the di-chain loop region of a toxin. 

[0133] Thus in an embodiment, an exogenous protease cleavage site is located within the di-chain loop 
of a modified Clostridial toxin. In aspects of this embodiment, a bovine enterokinase cleavage site Is 
located within the di-chain loop of a modified Clostridial toxin, a Tobacco Etch Virus protease cleavage 
site is located within the di-chain loop of a modified Clostridial toxin, a Human Rhinovirus 3C protease 
cleavage site is located within the di-chain loop of a modified Clostridial toxin, a SUMO/ULP-1 protease 
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cleavage site is located within tlie di-chain loop of a modified Clostridial toxin, a Thrombin protease 
cleavage site is located within the di-chain loop of a modified Clostridial toxin, or a Coagulation Factor Xa 
protease cleavage site is located within the di-chain loop of a modified Clostridial toxin. In other aspects 
of the embodiment, the bovine enteroI<inase protease cleavage site located within the di-chain loop of a 
modified Clostridial toxin comprises SEQ ID NO: 50. In other aspects of the embodiment, the Tobacco 
Etch Virus protease cleavage site located within the di-chain loop of a modified Clostridial toxin comprises 
SEQ ID NO: 51, SEQ ID NO: 52, SEQ ID NO: 53, SEQ ID NO: 54, SEQ ID NO: 55, SEQ ID NO: 56, SEQ 
ID NO: 57, SEQ ID NO: 58, SEQ ID NO: 59 or SEQ ID NO: 60. In still other aspects of the embodiment, 
the Human Rhinovirus 3C protease cleavage site located within the di-chain loop of a modified Clostridial 
toxin comprises SEQ ID NO: 61, SEQ ID NO: 62, SEQ ID NO: 63, SEQ ID NO: 64, SEQ ID NO: 65 or 
SEQ ID NO: 66. In yet other aspects of the embodiment, the SUMOAJLP-1 protease cleavage site 
located within the di-chain loop of a modified Clostridial toxin comprises SEQ ID NO: 67. In further other 
aspects of the embodiment, the Thrombin protease cleavage site located within the di-chain loop of a 
modified Clostridial toxin comprises SEQ ID NO: 68. SEQ ID NO: 69, SEQ ID NO: 70, SEQ ID NO: 71, 
SEQ ID NO: 72, SEQ ID NO: 73, SEQ ID NO: 74. SEQ ID NO: 75, SEQ ID NO: 76. SEQ ID NO: 77, SEQ 
ID NO: 78, SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO: 81 or SEQ ID NO: 82. In other aspects of the 
embodiment, the Coagulation Factor Xa protease cleavage site located within the di-chain loop of a 
modified Clostridial toxin comprises SEQ ID NO: 83 or SEQ ID NO: 84. 

[0134] Aspects of the present invention provide, in part modified Clostridial toxins. Non-limiting 
examples of Clostridial toxin modifications disclosed In the present specification include, e.g., addition of 
a PAR ligand domain, addition of a protease cleavage site, rearrangement of the enzymatic, translocation 
and binding domains, addition of a spacer region and addition of an epitope-binding region. It is 
understood that all such modifications do not substantially affect the ability of a Clostridial toxin to 
intoxicate a cell. As used herein, the term "do not substantially affecf means a Clostridial toxin can still 
execute the overall cellular mechanism whereby a Clostridial toxin enters a neuron and inhibits 
neurotransmitter release and encompasses the binding of a Clostridial toxin to a low or high affinity 
receptor complex, the internalization of the toxin/receptor complex, the translocation of the Clostridial 
toxin light chain into the cytoplasm and the enzymatic modification of a Clostridial toxin substrate. In 
aspects of this embodiment, the modified Clostridial toxin Is, e.g., at least 10% as toxic as a naturally- 
occurring Clostridial toxin, at least 20% as toxic as a naturally-oocun'ing Clostridial toxin, at least 30% as 
toxic as a naturally-occurring Clostridial toxin, at least 40% as toxic as a naturally-occurring Clostridial 
toxin, at least 50% as toxic as a naturally-occumng Clostridial toxin, at least 60% as toxic as a naturally- 
occumng Clostridial toxin, at least 70% as toxic as a naturally-occumng Clostridial toxin, at least 80% as 
toxic as a naturally-occuning Clostridial toxin, at least 90% as toxic as a naturally-occumng Clostridial 
toxin or at least 95% as toxic as a naturally-occurring Clostridial toxin. In aspects of this embodiment, the 
modified Clostridial toxin is, e.g.. at most 10% as toxic as a naturally-occumng Clostridial toxin, at most 
20% as toxic as a naturally-occurring Clostridial toxin, at most 30% as toxic as a naturally-occuning 
Clostridial toxin, at most 40% as toxic as a naturally-occumng Clostridial toxin, at most 50% as toxic as a 
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naturally-occurring Clostridial toxin, at most 60% as toxic as a naturally-occurring Clostridial toxin, at most 
70% as toxic as a naturally-occuning Clostridial toxin, at most 80% as toxic as a naturally-occurring 
Clostridial toxin, at most 90% as toxic as a naturally-occurring Clostridial toxin or at most 95% as toxic as 
a naturally-occurring Clostridial toxin. 

[0135] Aspects of the present invention provide, in part polynucleotide molecules. As used herein, the 
temi "polynucleotide molecule" is synonymous with "nucleic acid molecule" and means a polymeric forni 
of nucleotides, such as, e.g., ribonucleotides and deoxyribonucleotides, of any length. It is envisioned 
that any and all polynucleotide molecules that can encode a modified Clostridial toxin disclosed in tiie 
present specification can be useful, including, without limitation naturally^occumng and non-naturally- 
occuning DNA molecules and naturally-occuning and non-naturally-occurring RNA molecules. Non- 
limiting examples of naturally-occumng and non-naturaiiy-occuning DNA molecules include single- 
stranded DNA molecules, double-stranded DNA molecules, genomic DNA molecules, cDNA molecules, 
vector constmcts, such as, ag., plasmid constmcts, phagmid constructs, bacteriophage constructs, 
retroviral constmcts and artificial chromosome constructs. Non-llmlting examples of naturally-occuning 
and non-naturaiiy-occuning RNA molecules include single-stranded RNA, double stranded RNA and 
mRNA. 

[01361 Thus, In an embodiment, a polynucleotide molecule encodes a Clostridial toxin comprises a 
Clostridial toxin enzymatic domain, a Clostridial toxin translocation domain and a Clostridial toxin binding 
domain. In an aspect of this embodiment, a polynucleotide molecule encodes a Clostridial toxin 
comprises a naturally occurring Clostridial toxin variant, such as, e.g., a Clostridial toxin isofomri or a 
Clostridial toxin subtype. In another aspect of this embodiment, a polynucleotide molecule encodes a 
Clostridial toxin comprises a non-naturally occurring Clostridial toxin variant, such as, e.g., a conservative 
Clostridial toxin variant, a non-conservative Clostridial toxin variant or an active Clostridial toxin fragment, 
or any combination thereof. In another aspect of this embodiment, a polynucleotide molecule encodes a 
Clostridial toxin comprises a Clostridial toxin enzymatic domain or an active fragment thereof, a Clostridial 
toxin translocation domain or an active fragment thereof, a Clostridial toxin binding domain or an active 
fragment thereof, or any combination thereof. In other aspects of this embodiment, a Clostridial toxins 
comprises a BoNT/A, a BoNT/B, a BoNT/CI , a BoNT/D, a BoNT/E. a BoNT/F, a BoNT/G or a TeNT. 

[0137] In another embodiment, a polynucleotide molecule encodes a Clostridial toxin comprising a 
BoNT/A. In an aspect of this embodiment, a polynucleotide molecule encodes a BoNT/A comprising a 
BoNT/A enzymatic domain, a BoNT/A translocation domain and a BoNT/A binding domain. In another 
aspect of this embodiment, a polynucleotide molecule encodes a BoNT/A comprising SEQ ID NO: 1. In 
another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/A comprising a naturally 
occurring BoNT/A variant, such as, e.g., a BoNT/A isofomri or a BoNT/A subtype. In another aspect of 
this embodiment, a polynucleotide molecule encodes a BoNT/A comprising a naturally occurring BoNT/A 
variant of SEQ ID NO: 1 . such as, e.g., a BoNT/A isofomn of SEQ ID NO: 1 or a BoNT/A subtype of SEQ 
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ID NO: 1. In still another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/A 
comprising a non-naturally occurring BoNT/A variant, such as, e.g., a conservative BoNT/A variant, a 
non-conservative BoNT/A variant or an active BoNT/A fragment, or any combination thereof. In still 
another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/A comprising a non- 
naturally occurring BoNT/A variant of SEQ ID NO: 1 , such as, e.g., a conservative BoNT/A variant of SEQ 
ID NO: 1, a non-conservative BoNT/A variant of SEQ ID NO: 1 or an active BoNT/A fragment of SEQ ID 
NO: 1 , or any combination thereof. In yet another aspect of this embodiment, a polynucleotide molecule 
encodes a BoNT/A comprising a BoNT/A enzymatic domain or an active fragment thereof, a BoNT/A 
translocation domain or an active fragment thereof, a BoNT/A binding domain or an active fragment 
thereof, or any combination thereof. In yet another aspect of this embodiment, a BoNT/A comprising a 
BoNT/A enzymatic domain of amino acids 1-448 from SEQ ID NO: 1 or an active fragment thereof, a 
BoNT/A translocation domain of amino acids 449-860 from SEQ ID NO: 1 or an active fragment thereof, a 
BoNT/A binding domain of amino acids 861-1296 from SEQ ID NO: 1 or an active fragment thereof, and 
any combination thereof. 

[01381 In other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/A comprising a 
polypeptide having, e.g., at least 70% amino acid identity with SEQ ID NO: 1, at least 75% amino acid 
identity with the SEQ ID NO: 1, at least 80% amino acid identity with SEQ ID NO: 1, at least 85% amino 
acid identity with SEQ ID NO: 1, at least 90% amino acid Identity with SEQ ID NO: 1 or at least 95% 
amino acid identity with SEQ ID NO: 1. In yet other aspects of this embodiment, a polynucleotide 
molecule encodes a BoNT/A comprising a polypeptide having, e.g., at most 70% amino acid identity with 
SEQ ID NO: 1, at most 75% amino acid identity with the SEQ ID NO: 1, at most 80% amino acid identity 
with SEQ ID NO: 1 , at most 85% amino acid identity with SEQ ID NO: 1 , at most 90% amino acid identity 
with SEQ ID NO: 1 or at most 95% amino acid identity with SEQ ID NO: 1 . 

[0139] In other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/A comprising a 
polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 non-contiguous amino acid substitutions relative to SEQ ID NO: 1. In other aspects of 
this embodiment, a polynucleotide molecule encodes a BoNT/A comprising a polypeptide having, e.g., at 
least one, two, three, four, five, sbc, seven, eight, nine, 10, 20, 30, 40 , 50. 100, 200 or 500 non- 
contiguous amino acid substitutions relative to SEQ ID NO: 1, In yet other aspects of this embodiment, a 
polynucleotide molecule encodes a BoNT/A comprising a polypeptide having, e.g., at most one, two, 
three, four, five, six, seven, eight, nine, 10, 20, 30, 40 . 50, 100, 200 or 500 non-contiguous amino acid 
deletions relative to SEQ ID NO: 1. In other aspects of this embodiment, a polynucleotide molecule 
encodes a BoNT/A comprising a polypeptide having, e.g., at least one, two, three, four, five, six, seven, 
eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid deletions relative to SEQ ID 
NO: 1. In still other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/A 
comprising a polypeptide having, ag., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 
30, 40 , 50, 100, 200 or 500 non-contiguous amino acid additions relative to SEQ ID NO: 1. In other 

58of112 



wo 2006/026780 



PCT/US2005/031613 



Steward. L.E. etal., DegraciaDie uiostriaiai i oxins 

aspects of this embodiment, a polynucleotide molecule encodes a BoNT/A comprising a polypeptide 
having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 
non-contiguous amino acid additions relative to SEQ ID NO: 1. 

[0140] In other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/A comprising a 
polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine. 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid substitutions relative to SEQ ID NO: 1. In other aspects of this 
embodiment, a polynucleotide molecule encodes a BoNT/A comprising a polypeptide having, e.g., at 
least one, two, three, four, five, six. seven, eight, nine. 10, 20, 30. 40 , 50, 100, 200 or 500 contiguous 
amino acid substitutions relative to SEQ ID NO: 1. In yet other aspects of this embodiment, a 
polynucleotide molecule encodes a BoNT/A comprising a polypeptide having, e.g., at most one, two, 
three, four, five, six, seven, eight, nine, 10. 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid 
deletions relative to SEQ ID NO: 1. In other aspects of this embodiment, a polynucleotide molecule 
encodes a BoNT/A comprising a polypeptide having, e.g., at least one, two, three, four, five, six, seven, 
eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid deletions relative to SEQ ID NO: 1 , 
In still other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/A comprising a 
polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20. 30, 40 , 50, 
100, 200 or 500 contiguous amino acid additions relative to SEQ ID NO: 1. In other aspects of this 
embodiment, a polynucleotide molecule encodes a BoNT/A comprising a polypeptide having, e.g., at 
least one, two, three, four, five, sbc, seven, eight, nine, 10, 20, 30, 40 . 50. 100, 200 or 500 contiguous 
amino acid additions relative to SEQ ID NO: 1 . 

[0141] In another embodiment, a polynucleotide molecule encodes a Clostridial toxin comprising a 
BoNT/B. In an aspect of this embodiment, a polynucleotide molecule encodes a BoNT/B comprising a 
BoNT/B enzymatic domain, a BoNT/B translocation domain and a BoNT/B binding domain. In another 
aspect of this embodiment, a polynucleotide molecule encodes a BoNT/B comprising SEQ ID NO: 2. In 
another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/B comprising a naturally 
occurring BoNT/B variant, such as, e.g., a BoNT/B isofonn or a BoNT/B subtype. In another aspect of 
this embodiment, a polynucleotide molecule encodes a BoNT/B comprising a naturally occum'ng BoNT/B 
variant of SEQ ID NO: 2, such as, e.g., a BoNT/B isoform of SEQ ID NO: 2 or a BoNT/B subtype of SEQ 
ID NO: 2. In still another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/B 
comprising a non-naturally occurring BoNT/B variant, such as, e.g., a conservative BoNT/B variant, a 
non-conservative BoNT/B variant or an active BoNT/B fragment, or any combination thereof. In still 
another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/B comprising a non- 
naturally occurring BoNT/B variant of SEQ ID NO: 2, such as, e.g.. a conservative BoNT/B variant of SEQ 
ID NO: 2, a non-conservative BoNT/B variant of SEQ ID NO: 2 or an active BoNT/B fragment of SEQ ID 
NO: 2, or any combination thereof. In yet another aspect of this embodiment, a BoNT/B comprising a 
BoNT/B enzymatic domain or an active fragment thereof, a BoNT/B translocation domain or active 
fragment thereof, a BoNT/B binding domain or active fragment thereof, and any combination thereof. In 
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yet another aspect of this embodiment, a BoNT/B comprising a BoNT/B enzymatic domain of amino acids 
1-441 from SEQ ID NO: 2 or active fragment thereof, a BoNT/B translocation domain of amino acids 442- 
847 from SEQ ID NO: 2 or active fragment thereof, a BoNT/B binding domain of amino acids 848-1291 
from SEQ ID NO: 2 or active fragment thereof, and any combination thereof. 

[0142] In other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/B comprising a 
polypeptide having, e.g.. at least 70% amino acid identity with SEQ ID NO: 2, at least 75% amino acid 
identity with the SEQ ID NO: 2, at least 80% amino acid identity with SEQ ID NO: 2, at least 85% amino 
acid identity with SEQ ID NO: 2, at least 90% amino acid identity with SEQ ID NO: 2 or at least 95% 
amino acid identity with SEQ ID NO: 2. In yet other aspects of this embodiment, a polynucleotide 
molecule encodes a BoNT/B comprising a polypeptide having, e.g.. at most 70% amino acid identity with 
SEQ ID NO: 2. at most 75% amino acid identity with the SEQ ID NO: 2, at most 80% amino acid identity 
with SEQ ID NO: 2. at most 85% amino acid identity with SEQ ID NO: 2. at most 90% amino acid identity 
with SEQ ID NO: 2 or at most 95% amino acid identity with SEQ ID NO: 2. 

[0143] In other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/B comprising a 
polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20. 30, 40 , 50, 
100. 200 or 500 non-contlguous amino acid substitutions relative to SEQ ID NO: 2. In other aspects of 
this embodiment, a polynucleotide molecule encodes a BoNT/B comprising a polypeptide having, e.g.. at 
least one, two, three, four, five, six, seven, eight, nine, 10. 20. 30. 40 , 50, 100, 200 or 500 non- 
contiguous amino acid substitutions relative to SEQ ID NO: 2. In yet other aspects of this embodiment, a 
polynucleotide molecule encodes a BoNT/B comprising a polypeptide having, e.g., at most one, two. 
three, four, five. six. seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid 
deletions relative to SEQ ID NO: 2. In other aspects of this embodiment, a polynucleotide molecule 
encodes a BoNT/B comprising a polypeptide having, e.g., at least one, two, three, four, five, six, seven, 
eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid deletions relative to SEQ ID 
NO: 2. In still other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/B 
comprising a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 
30. 40 . 50. 100, 200 or 500 non-contiguous amino acid additions relative to SEQ ID NO: 2. In other 
aspects of this embodiment, a polynucleotide molecule encodes a BoNT/B comprising a polypeptide 
having, e.g.. at least one, two, three, four, five, six, seven, eight, nine. 10, 20, 30, 40 , 50, 100, 200 or 500 
non-contiguous amino acid additions relative to SEQ ID NO: 2. 

f 

[0144] In other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/B comprising a 
polypeptide having, e.g., at most one. two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid substitutions relative to SEQ ID NO: 2. In other aspects of this 
embodiment, a polynucleotide molecule encodes a BoNT/B comprising a polypeptide having, e.g., at 
least one. two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous 
amino acid substitutions relative to SEQ ID NO: 2. In yet other aspects of this embodiment, a 
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polynucleotide molecule encodes a BoNT/B comprising a polypeptide having, e.g.. at most one. two, 
three, four. five. six. seven, eight, nine. 10. 20. 30. 40 . 50, 100, 200 or 500 contiguous amino acid 
deletions relative to SEQ ID NO: 2. In other aspects of this embodiment, a polynucleotide molecule 
encodes a BoNT/B comprising a polypeptide having, e.g., at least one. two, three, four. five, six, seven, 
eight, nine, 10, 20, 30, 40 . 50. 100, 200 or 500 contiguous amino acid deletions relative to SEQ ID NO: 2. 
In still other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/B comprising a 
polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine. 10. 20, 30, 40 . 50, 
100. 200 or 500 contiguous amino acid additions relative to SEQ ID NO: 2. In other aspects of this 
embodiment, a polynucleotide molecule encodes a BoNT/B comprising a polypeptide having, e.g., at 
least one. two. three, four, five, six, seven, eight, nine. 10. 20. 30. 40 . 50, 100, 200 or 500 contiguous 
amino acid additions relative to SEQ ID NO: 2. 

[0145] In another embodiment, a polynucleotide molecule encodes a Clostridial toxin comprising a 
BoNT/CI. In an aspect of this embodiment, a polynucleotide molecule encodes a BoNT/d comprising a 
BoNT/CI enzymatic domain, a BoNT/CI translocation domain and a BoNT/CI binding domain. In 
another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/GI comprising SEQ ID 
NO: 3. In another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/CI comprising 
a naturally occurring BoNT/CI variant, such as, e.g.. a BoNT/CI Isofonn or a BoNT/CI subtype. In 
another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/CI comprising a naturally 
occurring BoNT/CI variant of SEQ ID NO: 3, such as, e.g., a BoNT/CI isoform of SEQ ID NO: 3 or a 
BoNT/CI subtype of SEQ ID NO: 3. In still another aspect of this embodiment, a polynucleotide molecule 
encodes a BoNT/CI comprising a non-naturally occuning BoNT/CI variant, such as, e.g., a conservative 
BoNT/CI variant, a non-conservative BoNT/CI variant or an active BoNT/CI fragment, or any 
combination thereof. In still another aspect of this embodiment, a polynucleotide molecule encodes a 
BoNT/CI comprising a non-naturally occurring BoNT/CI variant of SEQ ID NO: 3, such as, e.g., a 
conservative BoNT/CI variant of SEQ ID NO: 3. a non-conservative BoNT/CI variant of SEQ ID NO: 3 or 
an active BoNT/CI fragment of SEQ ID NO: 3, or any combination thereof. In yet another aspect of this 
embodiment, a polynucleotide molecule encodes a BoNT/CI comprising a BoNT/CI enzymatic domain or 
active fragment thereof, a BoNT/CI translocation domain or active fragment thereof, a BoNT/CI binding 
domain or active fragment thereof, and any combination thereof. In yet another aspect of this 
embodiment, a polynucleotide molecule encodes a BoNT/CI comprising a BoNT/CI enzymatic domain of 
amino acid 1-449 from SEQ ID NO: 3 or active fragment thereof, a BoNT/CI translocation domain of 
amino acids 450-855 from SEQ ID NO: 3 or active fragment thereof, a BoNT/CI binding domain of amino 
acids 856-1 291 from SEQ ID NO: 3 or active fragment thereof, and any combination thereof. 

[0146] In other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/CI comprising a 
polypeptide having, e.g., at least 70% amino acid identity with SEQ ID NO: 3, at least 75% amino acid 
Identity with the SEQ ID NO: 3. at least 80% amino acid Identity with SEQ ID NO: 3, at least 85% amino 
acid identity with SEQ ID NO: 3, at least 90% amino acid Identity with SEQ ID NO: 3 or at least 95% 

61 of 112 



wo 2006/026780 



PCT/CS2005/031613 



Steward, L.E. ef a/., uegraaaoie uiostnaiai loxins 

amino acid identity with SEQ ID NO: 3. In yet other aspects of this embodiment, a polynucleotide 
molecule encodes a B0NT/CI comprising a polypeptide having, e.g., at most 70% amino acid identity 
with SEQ ID NO: 3, at most 75% amino acid identity with the SEQ ID NO: 3. at most 80% amino acid 
identity with SEQ ID NO: 3, at most 85% amino acid identity with SEQ ID NO: 3, at most 90% amino acid 
identity with SEQ ID NO: 3 or at most 95% amino acid identity with SEQ ID NO: 3. 

[0147] In other aspects of this embodiment, a polynucleotide molecule encodes a B0NT/GI comprising a 
polypeptide having, e.g., at most one, two, three, four, five, six. seven, eight, nine, 10, 20. 30, 40 , 50, 
100. 200 or 500 non-contiguous amino acid substitutions relative to SEQ ID NO: 3. In other aspects of 
this embodiment, a polynucleotide molecule encodes a B0NT/GI comprising a polypeptide having, ag., 
at least one. two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non- 
contiguous amino acid substitutions relative to SEQ ID NO: 3. In yet other aspects of this embodiment, a 
polynucleotide molecule encodes a B0NT/CI comprising a polypeptide having, e.g.. at most one, two, 
three, four. five, six, seven, eight, nine, 10. 20, 30, 40 , 50, 100. 200 or 500 non-contlguous amino acid 
deletions relative to SEQ ID NO: 3. In other aspects of this embodiment, a polynucleotide molecule 
encodes a B0NT/CI comprising a polypeptide having, e.g.. at least one. two, three, four, five, six. seven, 
eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid deletions relative to SEQ ID 
NO: 3. in still other aspects of this embodiment, a polynucleotide molecule encodes a B0NT/CI 
comprising a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 
30, 40 , 50. 100, 200 or 500 non-contiguous amino acid additions relative to SEQ ID NO: 3. In other 
aspects of this embodiment, a polynucleotide molecule encodes a B0NT/CI comprising a polypeptide 
having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 
non-contiguous amino acid additions relative to SEQ ID NO: 3, 

[0148] In other aspects of this embodiment, a polynucleotide molecule encodes a B0NT/CI comprising a 
polypeptide having, e.g.. at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid substitutions relative to SEQ ID NO: 3. In other aspects of this 
embodiment, a polynucleotide molecule encodes a B0NT/CI comprising a polypeptide having, e.g., at 
least one, two, three, four, five, six, seven, eight, nine, 10, 20. 30, 40 , 50, 100, 200 or 500 contiguous 
amino acid substitutions relative to SEQ ID NO: 3. In yet other aspects of this embodiment, a 
polynucleotide molecule encodes a B0NT/CI comprising a polypeptide having, e.g., at most ohe, two, 
three, four, five, six, seven, eight, nine. 10, 20. 30, 40 . 50, 100, 200 or 500 contiguous amino acid 
deletions relative to SEQ ID NO: 3. In other aspects of this embodiment, a polynucleotide molecule 
encodes a B0NT/CI comprising a polypeptide having, e.g., at least one, two, three, four, five, six, seven, 
eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid deletions relative to SEQ ID NO: 3. 
In still other aspects of this embodiment, a polynucleotide molecule encodes a B0NT/CI comprising a 
polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid additions relative to SEQ ID NO: 3. In other aspects of this 
embodiment, a polynucleotide molecule encodes a B0NT/GI comprising a polypeptide having, e.g., at 

62 of 112 



wo 2006/026780 



PCTAJS200S/031613 



Steward, L.E. ef a/., Degradaoie uiostriaiai loxins 

least one. two. three, four. five, six, seven, eight, nine, 10. 20, 30. 40 . 50, 100, 200 or 500 contiguous 
amino acid additions relative to SEQ ID NO: 3. 

[0149] In another embodiment, a polynucleotide molecule encodes a Clostridial toxin comprising a 
BoNT/D. In an aspect of this embodiment, a polynucleotide molecule encodes a BoNT/D comprising a 
BoNT/D enzymatic domain, a BoNT/D translocation domain and a BoNT/D binding domain. In another 
aspect of this embodiment, a polynucleotide molecule encodes a BoNT/D comprising SEQ ID NO: 4. In 
another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/D comprising a naturally 
occurring BoNT/D variant, such as, e.g., a BoNT/D isofomn or a BoNT/D subtype. In another aspect of 
this embodiment, a polynucleotide molecule encodes a BoNT/D comprising a naturally occurring BoNT/D 
variant of SEQ ID NO: 4. such as. e.g., a BoNT/D Isoform of SEQ ID NO: 4 or a BoNT/D subtype of SEQ 
ID NO: 4. In still another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/D 
comprising a non-naturally occurring BoNT/D variant, such as. e.g., a conservative BoNT/D variant, a 
non-conservative BoNT/D variant or an active BoNT/D fragment, or any combination thereof. In still 
another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/D comprising a non- 
naturally occurring BoNT/D variant of SEQ ID NO: 4, such as, e.g., a conservative BoNT/D variant of SEQ 
ID NO: 4. a non-conservative BoNT/D variant of SEQ ID NO: 4 or an active BoNT/D fragment of SEQ ID 
NO: 4. or any combination thereof. In yet another aspect of this embodiment, a polynucleotide molecule 
encodes a BoNT/D comprising a BoNT/D enzymatic domain or an active fragment thereof, a BoNT/D 
translocation domain or an active fragment thereof, a BoNT/D binding domain or an active fragment 
thereof, or any combination thereof. In yet another aspect of this embodiment, a BoNT/D comprising a 
BoNT/D enzymatic domain of amino acids 1-442 from SEQ ID NO: 4 or an active fragment thereof, a 
BoNT/D translocation domain of amino acids 443-851 from SEQ ID NO: 4 or an active fragment thereof, a 
BoNT/D binding domain of amino acids 852-1276 from SEQ ID NO: 4 or an active fragment thereof, and 
any combination thereof. 

[0150] In other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/D comprising a 
polypeptide having, e.g., at least 70% amino acid identity with SEQ ID NO: 4. at least 75% amino acid 
identity with the SEQ ID NO: 4, at least 80% amino acid identity with SEQ ID NO: 4, at least 85% amino 
acid identity with SEQ ID NO: 4, at least 90% amino acid identity with SEQ ID NO: 4 or at least 95% 
amino acid identity with SEQ ID NO: 4. In yet other aspects of this embodiment, a polynucleotide 
molecule encodes a BoNT/D comprising a polypeptide having. e.g., at most 70% amino acid identity with 
SEQ ID NO: 4, at most 75% amino acid identity with the SEQ ID NO: 4. at most 80% amino acid identity 
with SEQ ID NO: 4. at most 85% amino acid identity with SEQ ID NO: 4, at most 90% amino acid identity 
with SEQ ID NO: 4 or at most 95% amino acid identity with SEQ ID NO: 4. 

[0151] In other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/D comprising a 
polypeptide having, e.g., at most one. two, three, four, five, six, seven, eight, nine. 10, 20, 30, 40 , 50, 
100, 200 or 500 non-contiguous amino acid sut»titutioite relative to SEQ ID NO: 4. In other aspects of 
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this embodiment, a polynucleotide molecule encodes a BoNT/D comprising a polypeptide having, e.g., at 
least one., two, three, four, five, six, seven, eight, nine. 10, 20, 30, 40 , 50, 100, 200 or 500 non- 
contiguous amino acid substitutions relative to SEQ ID NO: 4. In yet other aspects of this embodiment, a 
polynucleotide molecule encodes a BoNT/D comprising a polypeptide having, e.g., at most one. two, 
three, four, five, six, seven, eight, nine, 10, 20, 30, 40 . 50, 100, 200 or 500 non-contiguous amino acid 
deletions relative to SEQ ID NO: 4, In other aspects of this embodiment, a polynucleotide molecule 
encodes a BoNT/D comprising a polypeptide having, e.g., at least one, two, three, four, five, six, seven, 
eight, nine, 10, 20. 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid deletions relative to SEQ ID 
NO: 4. In still other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/D 
comprising a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 
30, 40 , 50, 100, 200 or 500 non-contiguous amino acid additions relative to SEQ ID NO: 4. In other 
aspects of this embodiment, a polynucleotide molecule encodes a BoNT/D comprising a polypeptide 
having, e.g., at least one. two, three, four, five, six, seven, eight, nine, 10, 20, 30. 40 , 50, 100, 200 or 500 
non-contiguous amino acid additions relative to SEQ ID NO: 4. 

[0152] In other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/D comprising a 
polypeptide having, e.g., at most one, two, three, four, five, six. seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid substitutions relative to SEQ ID NO: 4. In other aspects of this 
embodiment, a polynucleotide molecule encodes a BoNT/D comprising a polypeptide having, e.g., at 
least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous 
amino acid substitutions relative to SEQ ID NO: 4. In yet other aspects of this embodiment, a 
polynucleotide molecule encodes a BoNT/D comprising a polypeptide having, e.g., at most one, two, 
three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid 
deletions relative to SEQ ID NO: 4. In other aspects of this embodiment, a polynucleotide molecule 
encodes a BoNT/D comprising a polypeptide having, e.g., at least one. two, three, four, five, six, seven, 
eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid deletions relative to SEQ ID NO: 4. 
In still other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/D comprising a 
polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid additions relative to SEQ ID NO: 4. In other aspects of this 
embodiment, a polynucleotide molecule encodes a BoNT/D comprising a polypeptide having, e.g., at 
least one, two, three, four, five, six, seven, eight, nine. 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous 
amino acid additions relative to SEQ ID NO: 4. 

[0153] In another embodiment, a polynucleotide molecule encodes a Clostridial toxin comprising a 
BoNT/E. In an aspect of this embodiment, a polynucleotide molecule encodes a BoNT/E comprising a 
BoNT/E enzymatic domain, a BoNT/E translocation domain and a BoNT/E binding domain. In another 
aspect of this embodiment, a polynucleotide molecule encodes a BoNT/E comprising SEQ ID NO: 5. In 
another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/E comprising a naturally 
occurring BoNT/E variant, such as, e.g., a BoNT/E isofonm or a BoNT/E subtype. In another aspect of 
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this embodiment, a polynucieotide moiecule encodes a BoNT/E comprising a naturally occurring BoNT/E 
variant of SEQ ID NO: 5, such as. e.g., a BoNT/E isoform of SEQ ID NO: 5 or a BoNT/E subtype of SEQ 
ID NO: 5. In still another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/E 
comprising a non-naturally occurring BoNT/E variant, such as, e.g., a conservative BoNT/E variant, a 
non-conservative BoNT/E variant or an active BoNT/E fragment, or any combination thereof. In still 
another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/E comprising a non- 
naturally occurring BoNT/E variant of SEQ ID NO: 5, such as, e.g., a conservative BoNT/E variant of SEQ 
ID NO: 5, a non-conservative BoNT/E variant of SEQ ID NO: 5 or an active BoNT/E fragment of SEQ ID 
NO: 5, or any combination thereof. In yet another aspect of this embodiment, a BoNT/E comprising a 
BoNT/E enzymatic domain or an active fragment thereof, a BoNT/E translocation domain or active 
fragment thereof, a BoNT/E binding domain or active fragment thereof, and any combination thereof. In 
yet another aspect of this embodiment, a BoNT/E comprising a BoNT/E enzymatic domain of amino adds 
1-422 from SEQ ID NO: 5 or active fragment thereof, a BoNT/E translocation domain of amino acids 423- 
834 from SEQ ID NO: 5 or active fragment thereof, a BoNT/E binding domain of amino acids 835-1252 
from SEQ ID NO: 5 or active fragment thereof, and any combination thereof. 

[0154] In other aspects of tills embodiment, a polynucleotide molecule encodes a BoNT/E comprising a 
polypeptide having, e.g., at least 70% amino acid identity with SEQ ID NO: 5, at least 75% amino acid 
identity wfth tiie SEQ ID NO: 5, at least 80% amino acid identity with SEQ ID NO: 5, at least 85% amino 
acid identity witti SEQ ID NO: 5, at least 90% amino acid identity with SEQ ID NO: 5 or at least 95% 
amino acid identity wtth SEQ ID NO: 5. In yet other aspects of this embodiment, a polynucleotide 
molecule encodes a BoNT/E comprising a polypeptide having, e.g., at most 70% amino acid identity with 
SEQ ID NO: 5, at most 75% amino acid identity with the SEQ ID NO: 5, at most 80% amino acid identity 
with SEQ ID NO: 5, at most 85% amino acid identity witii SEQ ID NO: 5, at most 90% amino acid identity 
witti SEQ ID NO: 5 or at most 95% amino acid identity with SEQ ID NO: 5. 

[0155] In ottier aspects of this embodiment, a polynucleotide molecule encodes a BoNT/E comprising a 
polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 non-contiguous amino acid substitijtions relative to SEQ ID NO: 5. In ottier aspects of 
tills embodiment, a polynucleotide molecule encodes a BoNT/E comprising a polypeptide having. e.g.. at 
least one, two, three, four, five, six, seven, eight, nine, 10. 20, 30, 40 , 50, 100, 200 or 500 non- 
contiguous amino acid substitutions relative to SEQ ID NO: 5. In yet other aspects of tiiis embodiment, a 
polynucleotide molecule encodes a BoNT/E comprising a polypeptide having, e.g., at most one, two, 
three, four. five, six, seven, eight, nine, 10, 20, 30, 40 . 50, 100, 200 or 500 non-contiguous amino acid 
deletions relative to SEQ ID NO: 5. In otiier aspects of this embodiment, a polynucleotide molecule 
encodes a BoNT/E comprising a polypeptide having, e.g., at least one, two, ttiree, four, five, six, seven, 
eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid deletions relative to SEQ ID 
NO: 5. In still other aspects of tills embodiment, a polynucleotide molecule encodes a BoNT/E 
comprising a polypeptide having, e.g., at most one, two. fliree, four, five, six, seven, eight, nine, 10, 20. 
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30, 40 , 50, 100, 200 or 500 non-contiguous amino acid additions relative to SEQ ID NO: 5. In other 
aspects of this embodiment, a polynucleotide molecule encodes a BoNT/E comprising a polypeptide 
having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100. 200 or 500 
non-contiguous amino acid additions relative to SEQ ID NO: 5. 

[0156] In other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/E comprising a 
polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid substitutions relative to SEQ ID NO: 5. In other aspects of this 
embodiment, a polynucleotide molecule encodes a BoNT/E comprising a polypeptide having, e.g., at 
least one, two, three, four, five, six, seven, eight, nine. 10, 20. 30, 40 , 50, 100, 200 or 500 contiguous 
amino acid substitutions relative to SEQ ID NO: 5. In yet other aspects of this embodiment, a 
polynucleotide molecule encodes a BoNT/E comprising a polypeptide having, e.g., at most one, two, 
three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid 
deletions relative to SEQ ID NO: 5. In other aspects of this embodiment, a polynucleotide molecule 
encodes a BoNT/E comprising a polypeptide having, e.g., at least one, two, three, four, five, six, seven, 
eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid deletions relative to SEQ ID NO: 5. 
In still other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/E comprising a 
polypeptide having, ag., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30. 40 , 50, 
100, 200 or 500 contiguous amino acid additions relative to SEQ ID NO: 5. In other aspects of this 
embodiment, a polynucleotide molecule encodes a BoNT/E comprising a polypeptide having, e.g.. at 
least one, two. three, four, five, six, seven, eight, nine. 10, 20, 30. 40 , 50, 100, 200 or 500 contiguous 
amino acid additions relative to SEQ ID NO: 5. 

[0157] In another embodiment, a polynucleotide molecule encodes a Clostridial toxin comprising a 
BoNT/F. In an aspect of this embodiment, a polynucleotide molecule encodes a BoNT/F comprising a 
BoNT/F enzymatic domain, a BoNT/F translocation domain and a BoNT/F binding domain. In another 
aspect of this embodiment, a polynucleotide molecule encodes a BoNT/F comprising SEQ ID NO: 6. In 
another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/F comprising a naturally 
occurring BoNT/F variant, such as, e.g., a BoNT/F isoform or a BoNT/F subtype. In another aspect of this 
embodiment, a polynucleotide molecule encodes a BoNT/F comprising a naturally occurring BoNT/F 
variant of SEQ ID NO: 6, such as. e.g.. a BoNT/F isofonm of SEQ ID NO: 6 or a BoNT/F subtype of SEQ 
ID NO: 6. In still another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/F 
comprising a non-naturally occurring BoNT/F variant, such as, e.g., a conservative BoNT/F variant, a non- 
conservative BoNT/F variant or an active BoNT/F fragment, or any combination thereof. In still another 
aspect of this embodiment, a polynucleotide molecule encodes a BoNT/F comprising a non-naturally 
occurring BoNT/F variant of SEQ ID NO: 6. such as, e.g., a conservative BoNT/F variant of SEQ ID NO: 
6, a non-conservative BoNT/F variant of SEQ ID NO: 6 or an active BoNT/F fragment of SEQ ID NO: 6, or 
any combination thereof. In yet another aspect of this embodiment, a polynucleotide molecule encodes a 
BoNT/F comprising a BoNT/F enzymatic domain or active fragment thereof, a BoNT/F translocation 
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domain or active fragment thereof, a BoNT/F binding domain or active fragment thereof, and any 
combination thereof. In yet another aspect of this embodiment, a polynucleotide molecule encodes a 
BoNT/F comprising a BoNT/F enzymatic domain of amino acid 1-436 from SEQ ID NO: 6 or active 
fragment thereof, a BoNT/F translocation domain of amino acids 437-852 from SEQ ID NO: 6 or active 
fragment thereof, a BoNT/F binding domain of amino acids 853-1274 from SEQ ID NO: 6 or active 
fragment thereof, and any combination thereof. 

[0158] In other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/F comprising a 
polypeptide having, e.g., at least 70% amino acid identity with SEQ ID NO: 6, at least 75% amino acid 
identity with the SEQ ID NO: 6, at least 80% amino acid identity with SEQ ID NO: 6, at least 85% amino 
acid identity with SEQ ID NO: 6, at least 90% amino acid identity with SEQ ID NO: 6 or at least 95% 
amino acid identity with SEQ ID NO: 6. In yet other aspects of this embodiment, a polynucleotide 
molecule encodes a BoNT/F comprising a polypeptide having, e.g., at most 70% amino acid identity with 
SEQ ID NO: 6, at most 75% amino acid identity with the SEQ ID NO: 6, at most 80% amino acid identity 
with SEQ ID NO: 6, at most 85% amino acid identity with SEQ ID NO: 6, at most 90% amino acid identity 
with SEQ ID NO: 6 or at most 95% amino acid Identity with SEQ ID NO: 6. 

[0159] In other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/F comprising a 
polypeptide having, e.g., at most one, two, three, four, five, six. seven, eight, nine, 10, 20, 30, 40 . 50. 
100, 200 or 500 non-contiguous amino acid substitutions relative to SEQ ID NO: 6. In other aspects of 
this embodiment, a polynucleotide molecule encodes a BoNT/F comprising a polypeptide having, e.g., at 
least one, two, three, four, five, six, seven, eight, nine. 10. 20, 30, 40 , 50, 100, 200 or 500 non- 
contiguous amino acid substitutions relative to SEQ ID NO: 6. In yet other aspects of this embodiment, a 
polynucleotide molecule encodes a BoNT/F comprising a polypeptide having, e.g., at most one, two, 
three, four, five, six, seven, eight, nine, 10, 20. 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid 
deletions relative to SEQ ID NO: 6. In other aspects of this embodiment, a polynucleotide molecule 
encodes a BoNT/F comprising a polypeptide having, e.g., at least one, two, three, four, five, six, seven, 
eight, nine, 10, 20, 30, 40 . 50, 100, 200 or 500 non-contiguous amino acid deletions relative to SEQ ID 
NO: 6. In still other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/F 
comprising a polypeptide having, e.g., at most one. two, three, four, five, six, seven, eight, nine, 10, 20, 
30, 40 , 50, 100. 200 or 500 non-contiguous amino acid additions relative to SEQ ID NO: 6. In other 
aspects of this embodiment, a polynucleotide molecule encodes a BoNT/F comprising a polypeptide 
having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 
non-contiguous amino acid additions relative to SEQ ID NO: 6. 

[0160] In other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/F comprising a 
polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid substitutions relative to SEQ ID NO: 6. In other aspects of this 
embodiment, a polynucleotide molecule encodes a BoNT/F comprising a polypeptide having, e.g.. at least 
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one, two, three, four, five, six. seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino 
acid substitutions relative to SEQ ID NO: 6. In yet other aspects of this embodiment, a polynucleotide 
molecule encodes a BoNT/F comprising a polypeptide having, e.g.. at most one, two, three, four, five, six, 
seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid deletions relative to SEQ 
ID NO: 6. In other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/F comprising 
a polypeptide having, e.g., at least one. two. three, four, five, six, seven, eight, nine. 10. 20. 30. 40 . 50. 
100. 200 or 500 contiguous amino acid deletions relative to SEQ ID NO: 6. In still other aspects of this 
embodiment, a polynucleotide molecule encodes a BoNT/F comprising a polypeptide having, e.g., at 
most one, two. three, four, five, six, seven, eight, nine. 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous 
amino acid additions relative to SEQ ID NO: 6. In other aspects of this embodiment, a polynucleotide 
molecule encodes a BoNT/F comprising a polypeptide having, e.g., at least one, two, three, four, five, six, 
seven, eight, nine, 10. 20. 30, 40 . 50. 100, 200 or 500 contiguous amino acid additions relative to SEQ 
ID NO: 6. 

[0161] In another embodiment, a polynucleotide molecule encodes a Clostridial toxin comprising a 
BoNT/G. In an aspect of this embodiment, a polynucleotide molecule encodes a BoNT/G comprising a 
BoNT/G enzymatic domain, a BoNT/G translocation domain and a BoNT/G binding domain. In another 
aspect of this embodiment, a polynucleotide molecule encodes a BoNT/G comprising SEQ ID NO: 7. In 
another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/G comprising a naturally 
occurring BoNT/G variant, such as, e.g., a BoNT/G isofomi or a BoNT/G subtype. In another aspect of 
this embodiment, a polynucleotide molecule encodes a BoNT/G comprising a naturally occurring BoNT/G 
variant of SEQ ID NO: 7, such as. e.g., a BoNT/G isofonn of SEQ ID NO: 7 or a BoNT/G subtype of SEQ 
ID NO: 7. In still another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/G 
comprising a non-naturally occunring BoNT/G variant, such as, e.g., a conservative BoNT/G variant, a 
non-conservative BoNT/G variant or an active BoNT/G fragment, or any combination thereof. In still 
another aspect of this embodiment, a polynucleotide molecule encodes a BoNT/D comprising a non- 
naturally occurring BoNT/G variant of SEQ ID NO: 7, such as, e.g., a conservative BoNT/G variant of 
SEQ ID NO: 7. a non-conservative BoNT/G variant of SEQ ID NO: 7 or an active BoNT/G fragment of 
SEQ ID NO: 7, or any combination thereof. In yet another aspect of this embodiment, a polynucleotide 
molecule encodes a BoNT/G comprising a BoNT/G enzymatic domain or an acHve fragment thereof, a 
BoNT/G translocation domain or an active fragment thereof, a BoNT/G binding domain or an active 
fragment thereof, or any combination thereof. In yet another aspect of this embodiment, a BoNT/G 
comprising a BoNT/G enzymatic domain of amino acids 1-442 from SEQ ID NO: 7 or an active fragment 
thereof, a BoNT/G translocation domain of amino acids 443-852 from SEQ ID NO: 7 or an active fragment 
thereof, a BoNT/G binding domain of amino acids 853-1297 from SEQ ID NO: 7 or an actwe fragment 
thereof, and any combination thereof. 

[0162] In other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/G comprising a 
polypeptide having, e.g., at least 70% amino acid Identity with SEQ ID NO: 7, at least 75% amino acid 
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identity with tlie SEQ ID NO: 7, at least 80% amino acid identity witli SEQ ID IMO: 7, at least 85% amino 
acid Identity with SEQ ID NO: 7. at least 90% amino acid identity with SEQ ID NO: 7 or at least 95% 
amino acid identity with SEQ ID NO: 7. In yet other aspects of this embodiment, a polynucleotide 
molecule encodes a BoNT/G comprising a polypeptide having, e.g., at most 70% amino acid identity with 
SEQ ID NO: 7, at most 75% amino acid identity with the SEQ ID NO: 7, at most 80% amino acid identity 
with SEQ ID NO: 7, at most 85% amino acid identity with SEQ ID NO: 7, at most 90% amino acid identity 
with SEQ ID NO: 7 or at most 95% amino acid identity with SEQ ID NO: 7. 

[0163] In other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/G comprising a 
polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 non-contiguous amino acid substitutions relative to SEQ ID NO: 7. In other aspects of 
this embodiment, a polynucleotide molecule encodes a BoNT/G comprising a polypeptide having, e.g., at 
least one, two, three, four, five, six, seven, eight, nine, 10, 20. 30, 40 . 50, 100. 200 or 500 non- 
contiguous amino acid substitutions relative to SEQ ID NO: 7. In yet other aspects of this embodiment, a 
polynucleotide molecule encodes a BoNT/G comprising a polypeptide having, e.g., at most one, two, 
three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50. 100, 200 or 500 non-contiguous amino acid 
deletions relative to SEQ ID NO: 7. In other aspects of this embodiment, a polynucleotide molecule 
encodes a BoNT/G comprising a polypeptide having, e.g., at least one, two. three, four, five, six, seven, 
eight, nine, 10, 20, 30, 40 . 50, 100, 200 or 500 non-contiguous amino acid deletions relative to SEQ ID 
NO: 7. In still other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/G 
comprising a polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 
30, 40 , 50, 100, 200 or 500 non-contiguous amino acid additions relative to SEQ ID NO: 7. In other 
aspects of this embodiment, a polynucleotide molecule encodes a BoNT/G comprising a polypeptide 
having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10. 20, 30, 40 . 50, 100. 200 or 500 
non-contiguous amino acid additions relative to SEQ ID NO: 7. 

[0164] In other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/G comprising a 
polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid substitutions relative to SEQ ID NO: 7. In other aspects of this 
embodiment, a polynucleotide molecule encodes a BoNT/G comprising a polypeptide having, e.g., at 
least one, two, three, four, five, six, seven, eight, nine, 10. 20. 30. 40 , 50. 100. 200 or 500 contiguous 
amino acid substitutions relative to SEQ ID NO: 7. In yet other aspects of this embodiment, a 
polynucleotide molecule encodes a BoNT/G comprising a polypeptide having, e.g., at most one, two. 
three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino add 
deletions relative to SEQ ID NO: 7. In other aspects of this embodiment, a polynucleotide molecule 
encodes a BoNT/G comprising a polypeptide having, e.g., at least one. two, three, four, five, six, seven, 
eight, nine, 1 0, 20. 30, 40 . 50, 1 00. 200 or 500 contiguous amino acid deletions relative to SEQ ID NO: 7. 
In still other aspects of this embodiment, a polynucleotide molecule encodes a BoNT/G comprising a 
polypeptide having, e.g., at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
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100, 200 or 500 contiguous amino acid additions relative to SEQ ID NO: 7. In other aspects of this 
embodiment, a polynucleotide molecule encodes a BoNT/G comprising a polypeptide having, e.g., at 
least one, two, three, four, five, six, seven, eight, nine. 10. 20. 30. 40 . 50. 100, 200 or 500 contiguous 
amino acid additions relative to SEQ ID NO: 7. 

[01651 In another embodiment, a polynucleotide molecule encodes a Clostridial toxin comprising a 
TeNT. In an aspect of this embodiment, a polynucleotide molecule encodes a TeNT comprising a TeNT 
enzymatic domain, a TeNT translocation domain and a TeNT binding domain. In an aspect of this 
embodiment, a polynucleotide molecule encodes a TeNT comprising SEQ ID NO: 8. In another aspect of 
this embodiment, a polynucleotide molecule encodes a TeNT comprising a naturally occunring TeNT 
variant, such as, e.g., a TeNT isofonfn or a TeNT subtype. In another aspect of this embodiment, a 
polynucleotide molecule encodes a TeNT comprising a naturally occumng TeNT variant of SEQ ID NO: 8, 
such as, 9.g.. a TeNT Isoform of SEQ ID NO: 8 or a TeNT subtype of SEQ ID NO: 8. In still another 
aspect of this embodiment, a polynucleotide molecule encodes a TeNT comprising a non-naturally 
occurring TeNT variant, such as, e.g., a conservative TeNT variant, a non-conservative TeNT variant or 
an active TeNT fragment, or any combination thereof. In still another aspect of this embodiment, a 
polynucleotide molecule encodes a TeNT comprising a non-naturally occurring TeNT variant of SEQ ID 
NO: 8, such as, e.g., a conservative TeNT variant of SEQ ID NO: 8, a non-conservative TeNT variant of 
SEQ ID NO: 8 or an active TeNT fragment of SEQ ID NO: 8, or any combination thereof. In yet another 
aspect of this embodiment, a TeNT comprising a TeNT enzymatic domain or an active fragment thereof, a 
TeNT translocation domain or active fragment thereof, a TeNT binding domain or active fragment thereof, 
and any combination thereof. In yet another aspect of this embodiment, a TeNT comprising a TeNT 
enzymatic domain of amino acids 1-441 from SEQ ID NO: 8 or active fragment thereof, a TeNT 
translocation domain of amino acids 442-870 from SEQ ID NO: 8 or active fragment thereof, a TeNT 
binding domain of amino acids 871-1315 from SEQ ID NO: 8 or active fragment thereof, and any 
combination thereof. 

[0166] In other aspects of this embodiment, a polynucleotide molecule encodes a TeNT comprising a 
polypeptide having, e.g., at least 70% amino acid identity with SEQ ID NO: 8, at least 75% amino acid 
identity with the SEQ ID NO: 8, at least 80% amino acid identity with SEQ ID NO: 8, at least 85% amino 
acid identity with SEQ ID NO: 8, at least 90% amino acid identity with SEQ ID NO: 8 or at least 95% 
amino acid identity with SEQ ID NO: 8. In yet other aspects of this emt)odiment, a polynucleotide 
molecule encodes a TeNT comprising a polypeptide having, e.g., at most 70% amino acid identity witti 
SEQ ID NO: 8, at most 75% amino acid identity with the SEQ ID NO: 8, at most 80% amino acid identity 
with SEQ ID NO: 8, at most 85% amino acid Identity with SEQ ID NO: 8, at most 90% amino acid identity 
with SEQ ID NO: 8 or at most 95% amino acid Identity with SEQ ID NO: 8. 

[0167] In other aspects of this embodiment, a polynucleotide molecule encodes a TeNT comprising a 
polypeptide having, e.g.. at most one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
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100, 200 or 500 non-contiguous amino acid substitutions relative to SEQ ID NO: 8. In other aspects of 
this embodiment, a polynucleotide molecule encodes a TeNT comprising a polypeptide having, e.g., at 
least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30. 40 , 50, 100, 200 or 500 non- 
contiguous amino acid substitutions relative to SEQ ID NO: 8. In yet other aspects of this embodiment, a 
polynucleotide molecule encodes a TeNT comprising a polypeptide having, e.g., at most one, two, three, 
four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid deletions 
relative to SEQ ID NO: 8. In other aspects of this embodiment, a polynucleotide molecule encodes a 
TeNT comprising a polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 
20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid deletions relative to SEQ ID NO: 8. In still 
other aspects of this embodiment, a polynucleotide molecule encodes a TeNT comprising a polypeptide 
having, e.g., at most one, two, three, four, five, six. seven, eight, nine, 10, 20, 30, 40 , 50, 100. 200 or 500 
non-contiguous amino acid additions relative to SEQ ID NO: 8. In other aspects of this embodiment, a 
polynucleotide molecule encodes a TeNT comprising a polypeptide having, e.g., at least one, two, three, 
four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 non-contiguous amino acid additions 
relative to SEQ ID NO: 8. 

[01681 In other aspects of this embodiment, a polynucleotide molecule encodes a TeNT comprising a 
polypeptide having, e.g., at most one, two. three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid substitutions relative to SEQ ID NO: 8. In other aspects of this 
embodiment, a polynucleotide molecule encodes a TeNT comprising a polypeptide having, e.g., at least 
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino 
acid substitutions relative to SEQ ID NO: 8. In yet other aspects of this embodiment, a polynucleotide 
molecule encodes a TeNT comprising a polypeptide having, e.g., at most one, two, three, four, five, six. 
seven, eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid deletions relative to SEQ 
ID NO: 8. In other aspects of this embodiment, a polynucleotide molecule encodes a TeNT comprising a 
polypeptide having, e.g., at least one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 , 50, 
100, 200 or 500 contiguous amino acid deletions relative to SEQ ID NO: 8. In still other aspects of this 
embodiment, a polynucleotide molecule encodes a TeNT comprising a polypeptide having, e.g., at most 
one, two, three, four, five, six, seven, eight, nine, 10, 20, 30, 40 . 50, 100, 200 or 500 contiguous amino 
acid additions relative to SEQ ID NO: 8. In other aspects of this embodiment, a polynucleotide molecule 
encodes a TeNT comprising a polypeptide having, e.g., at least one, two, three, four, five, six, seven, 
eight, nine, 10, 20, 30, 40 , 50, 100, 200 or 500 contiguous amino acid additions relative to SEQ ID NO: 8. 

[0169] In still another embodiment, a polynucleotide molecule encodes a PAR ligand domain comprising 
a naturally occurring PAR ligand domain variant, such as, e.g., a PAR ligand domain isoform or a PAR 
ligand domain subtype. In another embodiment, a polynucleotide molecule encodes a PAR ligand 
domain comprising a non-naturally occurring PAR ligand domain variant, such as. e.g., a conservative 
PAR ligand domain variant, a non-consen/ative PAR ligand domain variant or a PAR ligand domain 
peptidomlmetic, or any combination thereof. 
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[0170] In still another embodiment, a polynucleotide molecule encodes a PAR ligand domain comprising 
a PARI ligand domain. In an aspect of this embodiment, a polynucleotide molecule encodes a PARI 
ligand domain comprising SEQ ID NO: 13. In another aspect of this embodiment, a polynucleotide 
molecule encodes a PARI ligand domain comprising a naturally occurring PARI ligand domain variant, 
such as, e.g., a PARI ligand domain isofomi or a PARI ligand domain subtype. In another aspect of this 
embodiment, a polynucleotide molecule encodes a PARI ligand domain comprising a naturally occurring 
PARI ligand domain variant of SEQ ID NO: 13, such as, e.g., a PARI ligand domain isofomn of SEQ ID 
NO: 13 or a PARI ligand domain subtype of SEQ ID NO: 13. In still another aspect of this embodiment, a 
polynucleotide molecule encodes a PARI ligand domain comprising a non-naturally occum'ng PARI 
ligand domain variant, such as, e.g., a conservative PARI ligand domain variant, a non-conservative 
PARI ligand domain variant or a PARI ligand domain peptidomfmetic, or any combination thereof. In still 
another aspect of this embodiment, a polynucleotide molecule encodes a PARI ligand domain 
comprising a non-naturally occurring PARI ligand domain variant of SEQ ID NO: 13, such as, e.g., a 
conservative PARI ligand domain variant of SEQ ID NO: 13, a non-conservative PARI ligand domain 
variant of SEQ ID NO: 13 or a PARI ligand domain peptidomimetic of SEQ ID NO: 13, or any 
combination thereof. In other aspects of this embodiment, a polynucleotide molecule encodes a PARI 
ligand domain comprising SEQ ID NO: 13, SEQ ID NO: 14. SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 
17, SEQ ID NO: 18, SEQ ID NO: 19. SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22 or SEQ ID NO: 23. 

[0171] In other aspects of this embodiment, a polynucleotide molecule encodes a PARI ligand domain 
comprising a polypeptide having, e.g., at least 50% amino acid identity with SEQ ID NO: 13, at least 67% 
amino acid identity with the SEQ ID NO: 13, or at least 83% amino acid identity with SEQ ID NO: 13. In 
still other aspects of this embodiment, a polynucleotide molecule encodes a PARI ligand domain 
comprising a polypeptide having, e.g., at most 50% amino acid identity with SEQ ID NO: 13, at most 67% 
amino acid identity with the SEQ ID NO: 13, at most 83% amino acid identity with SEQ ID NO: 13. 

[0172] In other aspects of this embodiment, a polynucleotide molecule encodes a PARI ligand domain 
comprising a polypeptide having, e.g., at most one, two, three or four non-contiguous amino acid 
substitutions relative to SEQ ID NO: 13. In still other aspects of this embodiment, a polynucleotide 
molecule encodes a PARI ligand domain comprising a polypeptide having, e.g., at least one, two, three 
or four non-contiguous amino acid substitutions relative to SEQ ID NO: 13. In yet other aspects of this 
embodiment, a polynucleotide molecule encodes a PARI ligand domain comprising a polypeptide having, 
e.g., at most one, two, three, four, five, six, seven, eight, nine or ten non-contiguous amino acid additions 
relative to SEQ ID NO: 13. In yet other aspects of this embodiment, a polynucleotide molecule encodes a 
PARI ligand domain comprising a polypeptide having, e.g.. at least one, two, three, four, five, six, seven, 
eight, nine or ten non-contiguous amino acid additions relative to SEQ ID NO: 13. In still other aspects of 
this embodiment, a polynucleotide molecule encodes a PARI ligand domain comprising a polypeptide 
having, e.g., at most one, two or three non-contiguous amino acid deletions relative to SEQ ID NO: 13. In 
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still other aspects of this embodiment, a polynucleotide molecule encodes a PARI ligand domain 
comprising a polypeptide having, e.g.. at least one. two or three non-contiguous amino acid deletions 
relative to SEQ ID NO: 13. 

[0173] In other aspects of this embodiment, a polynucleotide molecule encodes a PARI ligand domain 
comprising a polypeptide having, e.g., at most two, three or four contiguous amino acid substitutions 
relative to SEQ ID NO: 13. In still other aspects of this embodiment, a polynucleotide molecule encodes 
a PARI ligand domain comprising a polypeptide having, e.g., at least two, three or four contiguous amino 
acid substitutions relative to SEQ ID NO: 13. In yet other aspects of this embodiment, a polynucleotide 
molecule encodes a PARI ligand domain comprising a polypeptide having, e.g., at most two, three, four, 
five, six, seven, eight, nine or ten contiguous amino acid additions relative to SEQ ID NO: 13. In yet other 
aspects of this embodiment, a polynucleotide molecule encodes a PARI ligand domain comprising a 
polypeptide having, e.g., at least two, three, four, five, six, seven, eight, nine or ten contiguous amino acid 
additions relative to SEQ ID NO: 13. In still other aspects of this embodiment, a polynucleotide molecule 
encodes a PARI ligand domain comprising a polypeptide having, e.g., at most two or three contiguous 
amino acid deletions relative to SEQ ID NO: 13. In still other aspects of this embodiment, a 
polynucleotide molecule encodes a PARI ligand domain comprising a polypeptide having, e.g.. at least 
two or three contiguous amino acid deletions relative to SEQ ID NO: 13. 

[0174] In still another embodiment, a polynucleotide molecule encodes a PAR ligand domain comprising 
a PAR2 ligand domain. In an aspect of this embodiment, a polynucleotide molecule encodes a PAR2 
ligand domain comprising SEQ ID NO: 24. In another aspect of this embodiment, a polynucleotide 
molecule encodes a PAR2 ligand domain comprising a naturally occurring PAR2 ligand domain variant, 
such as, e.g., a PAR2 ligand domain isoform or a PAR2 ligand domain subtype. In another aspect of this 
embodiment, a polynucleotide molecule encodes a PAR2 ligand domain comprising a naturally occumng 
PAR2 ligand domain variant of SEQ ID NO: 24, such as, e.g., a PAR2 ligand domain isoform of SEQ ID 
NO: 24 or a PAR2 ligand domain subtype of SEQ ID NO: 24. In still another aspect of this embodiment, a 
polynucleotide molecule encodes a PAR2 ligand domain comprising a non-naturally occumng PAR2 
ligand domain variant, such as, e.g., a conservative PAR2 ligand domain variant, a non-conservative 
PAR2 ligand domain variant or a PAR2 ligand domain peptidomlmetic, or any combinaHon thereof. In still 
another aspect of this embodiment, a polynucleotide molecule encodes a PAR2 ligand domain 
comprising a non-naturally occumng PAR2 ligand domain variant of SEQ ID NO: 24, such as, e.g., a 
consen/ative PAR2 ligand domain variant of SEQ ID NO: 24, a non-conservative PAR2 ligand domain 
variant of SEQ ID NO: 24 or a PAR2 ligand domain peptidomlmetic of SEQ ID NO: 24, or any 
combination thereof. In other aspects of this embodiment, a polynucleotide molecule encodes a PAR2 
ligand domain comprising SEQ ID NO: 24 or SEQ ID NO: 25. 

[0175] in other aspects of this embodiment, a polynucleotide molecule encodes a PAR2 ligand domain 
comprising a polypeptide having, e.g., at least 50% amino acid identity with SEQ ID NO: 24, at least 67% 
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amino acid identity with the SEQ ID NO: 24. or at least 83% amino acid identity with SEQ ID NO: 24. In 
still other aspects of this embodiment, a polynucleotide molecule encodes a PAR2 ligand domain 
comprising a polypeptide having, e.g., at most 50% amino acid identity with SEQ ID NO: 24, at most 67% 
amino acid identity with the SEQ ID NO: 24, at most 83% amino acid identity with SEQ ID NO: 24. 

[0176] In other aspects of this embodiment, a polynucleotide molecule encodes a PAR2 ligand domain 
comprising a polypeptide having, e.g., at most one, two, three or four non-contiguous amino acid 
substitutions relative to SEQ ID NO: 24. In still other aspects of this embodiment, a polynucleotide 
molecule encodes a PAR2 ligand domain comprising a polypeptide having, e.g., at least one, two, three 
or four non-contiguous amino acid substitutions relative to SEQ ID NO: 24. In yet other aspects of this 
embodiment, a polynucleotide molecule encodes a PAR2 ligand domain comprising a polypeptide having, 
e.g., at most one. two, three, four. five, six, seven, eight, nine or ten non-contiguous amino acid additions 
relative to SEQ ID NO: 24. In yet other aspects of this embodiment, a polynucleotide molecule encodes a 
PAR2 ligand domain comprising a polypeptide having, e.g., at least one, two, three, four, five, six, seven, 
eight, nine or ten non-contiguous amino acid additions relative to SEQ ID NO: 24. In still other aspects of 
this embodiment, a polynucleotide molecule encodes a PAR2 ligand domain comprising a polypeptide 
having, e.g., at most one, two or three non-contiguous amino acid deletions relative to SEQ ID NO: 24. In 
still other aspects of this embodiment, a polynucleotide molecule encodes a PAR2 ligand domain 
comprising a polypeptide having, e.g., at least one, two or three non-contiguous amino acid deletions 
relative to SEQ ID NO: 24. 

[0177] In other aspects of this embodiment, a polynucleotide molecule encodes a PAR2 ligand domain 
comprising a polypeptide having, e.g.. at most two, three or four contiguous amino acid substitutions 
relative to SEQ ID NO: 24. In still other aspects of this embodiment, a polynucleotide molecule encodes 
a PAR2 ligand domain comprising a polypeptide having, e.g., at least two, three or four contiguous amino 
acid substitutions relative to SEQ ID NO: 24. In yet other aspects of this embodiment, a polynucleotide 
molecule encodes a PAR2 ligand domain comprising a polypeptide having, e.g., at most two, three, four, 
five, six, seven, eight, nine or ten contiguous amino acid additions relative to SEQ ID NO: 24. In yet other 
aspects of this embodiment, a polynucleotide molecule encodes a PAR2 ligand domain comprising a 
polypeptide having, e.g., at least two, three, four, five, six. seven, eight, nine or ten contiguous amino acid 
additions relative to SEQ ID NO: 24. In still other aspects of this embodiment, a polynucleotide molecule 
encodes a PAR2 ligand domain comprising a polypeptide having, e.g., at most two or three contiguous 
amino acid deletions relative to SEQ ID NO: 24. In still other aspects of this embodiment, a 
polynucleotide molecule encodes a PAR2 ligand domain comprising a polypeptide having, e.g., at least 
two or three contiguous amino acid deletions relative to SEQ ID NO: 24. 

[0178] In still another embodiment, a polynucleotide molecule encodes a PAR ligand domain comprising 
a PAR3 ligand domain. In an aspect of this embodiment, a polynucleotide molecule encodes a PAR3 
ligand domain comprising SEQ ID NO: 26. In another aspect of this embodiment, a polynucleotide 
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molecule encodes a PAR3 ligand domain comprising a naturally occurring PAR3 ligand domain variant, 
such as, e.g., a PAR3 ligand domain isofonn or a PARS ligand domain subtype. In anotlier aspect of tliis 
embodiment, a polynucleotide molecule encodes a PAR3 ligand domain comprising a naturally occurring 
PAR3 ligand domain variant of SEQ ID NO: 26, sucli as, e.g., a PARS ligand domain isofomi of SEQ ID 
NO: 26 or a PARS ligand domain subtype of SEQ ID NO: 26. In still another aspect of this embodiment, a 
polynucleotide molecule encodes a PARS ligand domain comprising a non-naturally occurring PARS 
ligand domain variant, such as, e.g., a conservative PARS ligand domain variant, a non-conservative 
PARS ligand domain variant or a PARS ligand domain peptidomimetic, or any combination thereof. In still 
another aspect of this embodiment, a polynucleotide molecule encodes a PARS ligand domain 
comprising a non-naturally occumng PARS ligand domain variant of SEQ ID NO: 26, such as, e.g.. a 
consen/ative PARS ligand domain variant of SEQ ID NO: 26, a non-conservative PARS ligand domain 
variant of SEQ ID NO: 26 or a PARS ligand domain peptidomimetic of SEQ ID' NO: 26, or any 
combination thereof. In other aspects of this embodiment, a polynucleotide molecule encodes a PARS 
ligand domain comprising SEQ ID NO: 26 or SEQ ID NO: 27. 

[0179] In other aspects of this embodiment, a polynucleotide molecule encodes a PARS ligand domain 
comprising a polypeptide having, e.g., at least 50% amino acid identity with SEQ ID NO: 26. at least 67% 
amino acid identity with the SEQ ID NO: 26, or at least 83% amino acid identity with SEQ ID NO: 26. In 
still other aspects of this embodiment, a polynucleotide molecule encodes a PARS ligand domain 
comprising a polypeptide having, e.g., at most 50% amino acid identity with SEQ ID NO: 26, at most 67% 
amino acid Identity with the SEQ ID NO: 26, at most 83% amino acid identity with SEQ ID NO: 26. 

[0180] In other aspects of this embodiment, a polynucleotide molecule encodes a PARS ligand domain 
comprising a polypeptide having, e.g., at most one, two, three or four non-contiguous amino acid 
substitutions relative to SEQ ID NO: 26. In still other aspects of this embodiment, a polynucleotide 
molecule encodes a PARS ligand domain comprising a polypeptide having, e.g., at least one, two, three 
or four non-contiguous amino acid substitutions relative to SEQ ID NO: 26. In yet other aspects of this 
embodiment, a polynucleotide molecule encodes a PARS ligand domain comprising a polypeptide having, 
e.g., at most one, two, three, four, five, six, seven, eight, nine or ten non-corrtiguous amino acid additions 
relative to SEQ ID NO: 26. In yet other aspects of this embodiment, a polynucleotide molecule encodes a 
PARS ligand domain comprising a polypeptide having, e.g., at least one, two, three, four, five, six, seven, 
eight, nine or ten non-contiguous amino acid additions relative to SEQ ID NO: 26. In still other aspects of 
this embodiment, a polynucleotide molecule encodes a PARS ligand domain comprising a polypeptide 
having, e.g., at most one, two or three non-contiguous amino acid deletions relative to SEQ ID NO: 26. In 
still other aspecte of this embodiment, a polynucleotide molecule encodes a PARS ligand domain 
comprising a polypeptide having, e.g.. at least one, two or three non-contiguous amino acid deletions 
relative to SEQ ID NO: 26. 
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[0181] In other aspects of this embodiment, a polynucleotide molecule encodes a PAR3 ligand domain 
comprising a polypeptide having, e.g.. at most two, three or four contiguous amino acid substitutions 
relative to SEQ ID NO: 26. In still other aspects of this embodiment, a polynucleotide molecule encodes 
a PAR3 ligand domain comprising a polypeptide having, e.g., at least two, three or four contiguous amino 
acid substitutions relative to SEQ ID NO: 26. In yet other aspects of this embodiment, a polynucleotide 
molecule encodes a PARS ligand domain comprising a polypeptide having, e.g., at most two, three, four, 
five, six, seven, eight, nine or ten contiguous amino acid additions relative to SEQ ID NO: 26. In yet other 
aspects of this embodiment, a polynucleotide molecule encodes a PAR3 ligand domain comprising a 
polypeptide having, e.g., at least two, three, four, five, six, seven, eight, nine or ten contiguous amino acid 
additions relative to SEQ ID NO: 26. In still other aspects of this embodiment, a polynucleotide molecule 
encodes a PARS ligand domain comprising a polypeptide having, e.g., at most two or three contiguous 
amino acid deletions relative to SEQ ID NO: 26. In still other aspects of this embodiment, a 
polynucleotide molecule encodes a PARS ligand domain comprising a polypeptide having, e.g., at least 
two or three contiguous amino acid deletions relative to SEQ ID NO: 26. 

[0182] In still another embodiment, a polynucleotide molecule encodes a PAR ligand domain comprising 
a PAR4 ligand domain. In an aspect of this embodiment, a polynucleotide molecule encodes a PAR4 
ligand domain comprising SEQ ID NO: 28. In another aspect of this embodiment, a polynucleotide 
molecule encodes a PAR4 ligand domain comprising a naturally occuning PAR4 ligand domain variant, 
such as, e.g., a PAR4 ligand domain isofomn or a PAR4 ligand domain subtype. In another aspect of this 
embodiment, a polynucleotide molecule encodes a PAR4 ligand domain comprising a naturally occumng 
PAR4 ligand domain variant of SEQ ID NO: 28, such as, e.g., a PAR4 ligand domain isofomn of SEQ ID 
NO: 28 or a PAR4 ligand domain subtype of SEQ ID NO: 28. In still another aspect of this embodiment, a 
polynucleotide molecule encodes a PAR4 ligand domain comprising a non-naturally occurring PAR4 
ligand domain variant, such as, e.g.. a conservative PAR4 ligand domain variant, a non-conservative 
PAR4 ligand domain variant or a PAR4 ligand domain peptidomimetic, or any combination thereof. In still 
another aspect of this embodiment, a polynucleotide molecule encodes a PAR4 ligand domain 
comprising a non-naturally occun-ing PAR4 ligand domain variant of SEQ ID NO: 28, such as, e.g., a 
conservative PAR4 ligand domain variant of SEQ ID NO: 28, a non-conservative PAR4 ligand domain 
variant of SEQ ID NO: 28 or a PAR4 ligand domain peptidomimetic of SEQ ID NO: 28, or any 
combination thereof. In other aspects of this embodiment, a polynucleotide molecule encodes a PAR4 
ligand domain comprising SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 
32. SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID NO: 37, SEQ ID NO: 38, 
SEQ ID NO: 39. SEQ ID NO: 40. SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43, SEQ ID NO: 44, SEQ 
ID NO: 45, SEQ ID NO: 46 or SEQ ID NO: 47. 

[0183] In other aspects of this embodiment, a polynucleotide molecule encodes a PAR4 ligand domain 
comprising a polypeptide having, e.g., at least 50% amino acid identity with SEQ ID NO: 28, at least 67% 
amino acid identity with the SEQ ID NO: 28, or at least 83% amino acid identity with SEQ ID NO: 28. In 



76 of 112 



wo 2006/026780 



PCT/US2005/031613 



Steward. L.E. etaL, Degradable uiostriaiai i oxins 

still other aspects of this embodiment, a polynucleotide molecule encodes a PAR4 ligand domain 
comprising a polypeptide having, e.g., at most 50% amino acid identity with SEQ ID NO: 28, at most 67% 
amino acid identity with the SEQ ID NO: 28, at most 83% amino acid identity with SEQ ID NO: 28. 

[0184] In other aspects of this embodiment, a polynucleotide molecule encodes a PAR4 ligand domain 
comprising a polypeptide having, e.g., at most one, two, three or four non-contiguous amino acid 
substitutions relative to SEQ ID NO: 28. In still other aspects of this embodiment, a polynucleotide 
molecule encodes a PAR4 ligand domain comprising a polypeptide having, e.g., at least one, two, three 
or four non-contiguous amino acid substitutions relative to SEQ ID NO: 28. In yet other aspects of this 
embodiment, a polynucleotide molecule encodes a PAR4 ligand domain comprising a polypeptide having, 
e.g., at most one, two, three, four, five, six, seven, eight, nine or ten non-contiguous amino acid additions 
relative to SEQ ID NO: 28. In yet other aspects of this embodiment, a polynucleotide molecule encodes a 
PAR4 ligand domain comprising a polypeptide having, e.g., at least one, two, three, four, five, six, seven, 
eight, nine or ten non-contiguous amino acid additions relative to SEQ ID NO: 28. In still other aspects of 
this embodiment, a polynucleotide molecule encodes a PAR4 ligand domain comprising a polypeptide 
having, e.g., at most one, two or three non-contiguous amino acid deletions relative to SEQ ID NO: 28. In 
still other aspects of this embodiment, a polynucleotide molecule encodes a PAR4 ligand domain 
comprising a polypeptide having, e.g., at least one, two or three non-contiguous amino acid deletions 
relative to SEQ ID NO: 28. 

[0185] In other aspects of this embodiment, a polynucleotide molecule encodes a PAR4 ligand domain 
comprising a polypeptide having, e.g., at most two, three or four contiguous amino acid substitutions 
relative to SEQ ID NO: 28. In still other aspects of this embodiment, a polynucleotide molecule encodes 
a PAR4 ligand domain comprising a polypeptide having, e.g., at least two, three or four contiguous amino 
acid substitutions relative to SEQ ID NO: 28. In yet other aspects of this embodiment, a polynucleotide 
molecule encodes a PAR4 ligand domain comprising a polypeptide having, e.g., at most two, three, four, 
five, six, seven, eight, nine or ten contiguous amino acid additions relative to SEQ ID NO: 28. In yet other 
aspects of this embodiment, a polynucleotide molecule encodes a PAR4 ligand domain comprising a 
polypeptide having, e.g., at least two, three, four, five, six, seven, eight, nine or ten contiguous amino acid 
additions relative to SEQ ID NO: 28. In still other aspects of this embodiment, a polynucleotide molecule 
encodes a PAR4 ligand domain comprising a polypeptide having, e.g., at most two or three contiguous 
amino acid deletions relative to SEQ ID NO: 28. In still other aspects of this embodiment, a 
polynucleotide molecule encodes a PAR4 ligand domain comprising a polypeptide having, e.g., at least 
two or three contiguous amino acid deletions relative to SEQ ID NO: 28. 

[0186] In yet another embodiment, a polynucleotide molecule encoding a modified Clostridial toxin 
disclosed in the present specification can further comprise a polynucleotide molecule encoding a flexible 
region comprising a flexible spacer. In another embodiment, a polynucleotide molecule encoding a 
modified Clostridial toxin disclosed in the present specification can further comprise a polynucleotide 
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molecule encoding a flexible region comprising a plurality of flexible spacers in tandem. In aspects of this 
embodiment, a polynucleotide molecule encoding a flexible region can comprise in tandem, e.g., at least 
1 G-spacer, at least 2 G-spacers, at least 3 G-spacers. at least 4 G-spacers or at least 5 G-spacers. In 
other aspects of this embodiment, a polynucleotide molecule encoding a flexible region can comprise in 
tandem, e.g.. at most 1 G-spacer, at most 2 G-spacers, at most 3 G-spacers, at most 4 G-spacers or at 
most 5 G-spacers. In still other aspects of this embodiment, a polynucleotide molecule encoding a 
flexible region can comprise in tandem, e.g.. at least 1 A-spacer, at least 2 A-spacers, at least 3 A- 
spacers, at least 4 A-spacers or at least 5 A-spacers. In still other aspects of this embodiment, a 
polynucleotide molecule encoding a flexible region can comprise in tandem, e.g., at most 1 A-spacer. at 
most 2 A-spacers, at most 3 A-spacers, at most 4 A-spacers or at most 5 A-spacers. In another aspect of 
this embodiment, a polynucleotide molecule encoding a modified Clostridial toxin can comprise a 
polynucleotide molecule encoding a flexible region comprising one or more copies of the same flexible 
spacers, one or more copies of different flexible-spacers region, or any combination thereof. 

[0187] In yet another embodiment, a polynucleotide molecule encoding a modified Clostridial toxin 
disclosed in the present specification can further comprises a polynucleotide molecule encoding an 
ep'rtope-binding region. In another embodiment, a polynucleotide molecule encoding a modified 
Clostridial toxin disclosed In the present specification can further comprises a polynucleotide molecule 
encoding a plurality of epitope-binding regions. In aspects of this embodiment, a polynucleotide molecule 
encoding a modified Clostridial toxin can comprise, e.g., at least 1 polynucleotide molecule encoding an 
epitope-binding region, at least 2 polynucleotide molecules encoding epitope-binding regions, at least 3 
polynucleotide molecules encoding epitope-binding regions, at least 4 polynucleotide molecules encoding 
epitope-binding regions or at least 5 polynucleotide molecules encoding epitope-binding regions. In other 
aspects of this embodiment, a polynucleotide molecule encoding a modified Clostridial toxin can 
comprise, e.g., at most 1 polynucleotide molecule encoding an epitope-binding region, at most 2 
polynucleotide molecules encoding epitope-binding regions, at most 3 polynucleotide molecules encoding 
epitope-binding regions, at most 4 polynucleotide molecules encoding epitope-binding regions or at most 
5 polynucleotide molecules encoding epitope-binding regions. In another aspect of this embodiment, a 
polynucleotide molecule encoding a modified Clostridial toxin can comprise one or more copies of the 
same polynucleotide molecules encoding epitope-binding region, one or more copies of different 
polynucleotide molecules encoding epitope-binding region, or any combination thereof. The location of a 
polynucleotide molecule encoding an epitope-binding region can be in various positions, including, 
without limitation, at the amino tenminus of a modified Clostridial toxin, within a modified Clostridial toxin, 
or at the carboxyl temilnus of a modified Clostridial toxin. 

[01881 In yet another embodiment, polynucleotide molecules encoding a modified Clostridial toxin 
disclosed in the present specification can further comprise a polynucleotide molecule encoding an 
exogenous protease cleavage site. In another embodiment, a polynucleotide molecule encoding a 
modified Clostridial toxin disclosed in the present specification can further comprises a plurality of 
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polynucleotide molecules encoding exogenous protease cleavage sites. In aspects of this embodiment, a 
polynucleotide molecule encoding a modified Clostridial toxin can comprise, e.g., at least 1 polynucleotide 
molecule encoding an exogenous protease cleavage site, at least 2 polynucleotide molecules encoding 
exogenous protease cleavage sites, at least 3 polynucleotide molecules encoding exogenous protease 
cleavage sites, at least 4 polynucleotide molecules encoding exogenous protease cleavage sites or at 
least 5 polynucleotide molecules encoding exogenous protease cleavage sites. In other aspects of this 
embodiment, polynucleotide molecules encoding a modified Clostridial toxin can comprise, e.g., at most 1 
polynucleotide molecule encoding an exogenous protease cleavage site, at most 2 polynucleotide 
molecules encoding exogenous protease cleavage sites, at most 3 polynucleotide molecules encoding 
exogenous protease cleavage sites, at most 4 polynucleotide molecules encoding exogenous protease 
cleavage sites or at most 5 polynucleotide molecules encoding exogenous protease cleavage sites. In 
another aspect of this embodiment, a polynucleotide molecule encoding a modified Clostridial toxin can 
comprise one or more copies of the same exogenous protease cleavage site, one or more copies of 
different exogenous protease cleavage site, or any combination thereof. 

[0189] In yet another embodiment, a polynucleotide molecule encoding an exogenous protease 
cleavage site Is located between a polynucleotide molecule encoding an epitope-binding peptide and a 
polynucleotide molecule encoding a modified Clostridial toxin. In other aspects of this embodiment, a 
polynucleotide molecule encoding a bovine enteroklnase cleavage site is located between a 
polynucleotide molecule encoding an epitope-binding region and a polynucleotide molecule encoding a 
modified Clostridial toxin, a polynucleotide molecule encoding a Tobacco Etch Virus protease cleavage 
site is located between a polynucleotide molecule encoding an epitope-binding region and a 
polynucleotide molecule encoding a modified Clostridial toxin, a polynucleotide molecule encoding a 
Human Rhinovirus 3C protease cleavage site is located between a polynucleotide molecule encoding an 
epitope-binding region and a polynucleotide molecule encoding a modified Clostridial toxin, a 
polynucleotide molecule encoding a SUMO/ULP-1 protease cleavage site is located between a 
polynucleotide molecule encoding an epitope-binding region and a polynucleotide molecule encoding a 
modified Clostridial toxin, a polynucleotide molecule encoding a Thrombin protease cleavage site is 
located between a polynucleotide molecule encoding an epitope-binding region and a polynucleotide 
molecule encoding a modified Clostridial toxin, or a polynucleotide molecule encoding a Coagulation 
Factor Xa protease cleavage site is located between a polynucleotide molecule encoding an epitope- 
binding region and a polynucleotide molecule encoding a modified Clostridial toxin. In other aspects of 
the embodiment, a polynucleotide molecule encoding the bovine enterokinase protease cleavage site of 
SEQ ID NO: 50 is located between a polynucleotide molecule encoding an epitope-binding region and a 
polynucleotide molecule encoding a modified Clostridial toxin. In other aspects of the embodiment, a 
polynucleotide molecule encoding the Tobacco Etch Virus protease cleavage site of SEQ ID NO: 51, 
SEQ ID NO: 52, SEQ ID NO: 53, SEQ ID NO: 54, SEQ ID NO: 55. SEQ ID NO: 56, SEQ ID NO: 57, SEQ 
ID NO: 58, SEQ ID NO: 59 or SEQ ID NO: 60 is located between a polynucleotide molecule encoding an 
epitope-binding region and a polynucleotide molecule encoding a modified Clostridial toxin. In still other 
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aspects of the embodiment, a polynucleotide molecule encoding the Human Rhinovirus 3C protease 
cleavage site of SEQ ID NO: 61, SEQ ID NO: 62. SEQ ID NO: 63. SEQ ID NO: 64, SEQ ID NO: 65 or 
SEQ ID NO: 66 is located between a polynucleotide molecule encoding an epitope-binding region and a 
polynucleotide molecule encoding a modified Clostridial toxin. In yet other aspects of the embodiment, a 
polynucleotide molecule encoding the SUMO/ULP-1 protease cleavage site of SEQ ID NO: 67 is located 
between a polynucleotide molecule encoding an epitope-binding region and a polynucleotide molecule 
encoding a modified Clostridial toxin. In further other aspects of the embodiment, a polynucleotide 
molecule encoding the Thrombin protease cleavage site of SEQ ID NO: 68, SEQ ID NO: 69, SEQ ID NO: 
70, SEQ ID NO: 71. SEQ ID NO: 72, SEQ ID NO: 73, SEQ ID NO: 74. SEQ ID NO: 75. SEQ ID NO: 76, 
SEQ ID NO: 77. SEQ ID NO: 78. SEQ ID NO: 79. SEQ ID NO: 80. SEQ ID NO: 81 or SEQ ID NO: 82 Is 
located between a polynucleotide molecule encoding an epitope-binding region and a polynucleotide 
molecule encoding a modified Clostridial toxin. In other aspects of the embodiment, a polynucleotide 
molecule encoding the Coagulation Factor Xa protease cleavage site of SEQ ID NO: 83 or SEQ ID NO: 
84 is located between a polynucleotide molecule encoding an epitope-binding region and a 
polynucleotide molecule encoding a modified Clostridial toxin. 

[0190] In yet another embodiment, a polynucleotide molecule encoding an exogenous protease 
cleavage site Is located within a polynucleotide molecule encoding the di-chain loop of a modified 
Clostridial toxin. In aspects of this embodiment, a polynucleotide molecule encoding a bovine 
enterol<inase cleavage site is located within a polynucleotide molecule encoding the di-chain loop of a 
modified Clostridial toxin, a polynucleotide molecule encoding a Tobacco Etch Virus protease cleavage 
site is located within a polynucleotide molecule encoding the di-chain loop of a modified Clostridial toxin, 
a polynucleotide molecule encoding a Human Rhinovirus 3C protease cleavage site is located within a 
polynucleotide molecule encoding the di-chain loop of a modified Clostridial toxin, a polynucleotide 
molecule encoding a SUMO/ULP-1 protease cleavage site is located within a polynucleotide molecule 
encoding the di-chain loop of a modified Clostridial toxin, a polynucleotide molecule encoding a Thrombin 
protease cleavage site is located within a polynucleotide molecule encoding the di-chain loop of a 
modified Clostridial toxin, or a polynucleotide molecule encoding a Coagulation Factor Xa protease 
cleavage site is located within a polynucleotide molecule encoding the di-chain loop of a modified 
Clostridial toxin. In other aspects of the embodiment, a polynucleotide molecule encoding the bovine 
enterokinase protease cleavage site of SEQ ID NO: 50 is located within a polynucleotide molecule 
encoding the di-chain loop of a modified Clostridial toxin. In other aspecte of the embodiment, a 
polynucleotide molecule encoding the Tobacco Etch Virus protease cleavage site of SEQ ID NO: 51, 
SEQ ID NO: 52, SEQ ID NO: 53, SEQ ID NO: 54. SEQ ID NO: 55, SEQ ID NO: 56, SEQ ID NO: 57, SEQ 
ID NO: 58, SEQ ID NO: 59 or SEQ ID NO: 60 is located within a polynucleotide molecule encoding the di- 
chain loop of a modified Clostridial toxin. In still other aspects of the embodiment, a polynucleotide 
molecule encoding the Human Rhinovims 3C protease cleavage site of SEQ ID NO: 61, SEQ ID NO: 62, 
SEQ ID NO: 63. SEQ ID NO: 64, SEQ ID NO: 65 or SEQ ID NO: 66 is located within a polynucleotide 
molecule encoding the di-chain loop of a modified Clostridial toxin. In yet other aspecte of the 
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embodiment, a polynucleotide molecule encoding the SUMO/ULP-1 protease cleavage site of SEQ ID 
NO: 67 is located within a polynucleotide molecule encoding the di-chain loop of a modified Clostridial 
toxin. In further other aspects of the embodiment, a polynucleotide molecule encoding the Thrombin 
protease cleavage site of SEQ ID NO: 68. SEQ ID NO: 69. SEQ ID NO: 70, SEQ ID NO: 71, SEQ ID NO: 
72, SEQ ID NO: 73, SEQ ID NO: 74. SEQ ID NO: 75. SEQ ID NO: 76. SEQ ID NO: 77, SEQ ID NO: 78, 
SEQ ID NO: 79, SEQ ID NO: 80. SEQ ID NO: 81 or SEQ ID NO: 82 is located within a polynucleotide 
molecule encoding the di-chain loop of a modified Clostridial toxin. In other aspects of the embodiment, a 
polynucleotide molecule encoding the Coagulation Factor Xa protease cleavage site of SEQ ID NO: 83 or 
SEQ ID NO: 84 is located within a polynucleotide molecule encoding the di-chain loop of a modified 
Clostridial toxin. 

[0191] Another aspect of the present invention provides a method of producing a modified Clostridial 
toxin comprising a PAR ligand domain; a Clostridial toxin enzymatic domain; a Clostridial toxin 
translocation domain; and a Clostridial toxin binding domain, such method comprising the step of 
expressing a polynucleotide molecule encoding a modified Clostridial toxin In a cell. Another aspect of 
the present Invention provides a method of producing a modified Clostridial toxin comprising a PAR ligand 
domain; a Clostridial to)dn enzymatic domain; a Clostridial toxin translocation domain; and a Clostridial 
toxin binding domain, such method comprising the steps of Introducing an expression construct 
comprising a polynucleotide molecule encoding a modified Clostridial toxin into a cell and expressing the 
expression construct in the cell. 

[0192] The methods disclosed in the present specification include, in part, a Clostridial toxin. It is 
envisioned that any and all Clostridial toxins disclosed in the present specification can be produced using 
the methods disclosed in the present specification. Thus, aspects of this embodiment include producing, 
without limitation, naturally occumng Clostridial toxins, naturally occurring Clostridial toxins variants, such 
as, e.g.. Clostridial toxins isofomns and Clostridial toxins subtypes, non-naturally occurring Clostridial 
toxins variants, such as, e.g., conservative Clostridial toxins variants, non-conservative Clostridial toxins 
variants and Clostridial toxins fragments thereof, or any combination thereof. 

[0193] The methods disclosed in the present specification include, in part, a PAR binding domain. It is 
envisioned that any and all PAR binding domains disclosed in the present specification can be produced 
using the methods disclosed in the present specification. Thus, aspects of this embodiment include 
producing, without limitation, naturally occurring PAR binding domains, naturally occurring PAR binding 
domain variants, such as, e.g-, PAR binding domain isofonms and PAR binding domain subtypes, non- 
naturally occumng PAR binding domain variants, such as, e.g., conservative PAR binding domain 
variants, non-conservative PAR binding domain variants and PAR binding domain fragments thereof, or 
any combination thereof. 
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[0194] The methods disclosed in the present specification include, in part, a polynucleotide molecule. It 
is envisioned that any and all polynucleotide molecules disclosed in the present specification can be 
used. Thus, aspects of this embodiment include, without limitation, polynucleotide molecules encoding 
naturally occuning Clostridial toxins; polynucleotide molecules encoding naturally occurring Clostridial 
toxins variants, such as, e.g., Clostridial toxins isofonns and Clostridial toxins subtypes; polynucleotide 
molecules encoding non-naturally occurring Clostridial toxins variants, such as, e.g., conservative 
Clostridial toxins variants, non-conservative Clostridial toxins variants and Clostridial toxins fragments 
thereof, or any combination thereof. 

[0195] The methods disclosed in the present specification include, in part, an expression construct An 
expression construct comprises a polynucleotide molecule disclosed in the present specification 
operably-linked to an expression vector useful for expressing the polynucleotide molecule in a cell or cell- 
free extract. A wide variety of expression vectors can be employed for expressing a polynucleotide 
molecule encoding a modified Clostridial toxin, including, without limitation, a viral expression vector; a 
prokaryotic expression vecton eukaryotic expression vectors, such as, e.g., a yeast expression vector, an 
insect expression vector and a mammalian expression vector; and a cell-free extract expression vector. It 
Is further understood that expression vectors useful to practice aspects of these methods may include 
those which express a modified Clostridial toxin under control of a constitutive, tissue-specific, cell- 
specific or Inducible promoter element, enhancer element or both. Non-limiting examples of expression 
vectors, along with well-established reagents and conditions for making and using an expression 
construct from such expression vectors are readily available from commercial vendors that include, 
without limitation, BD Biosciences-Clontech, Palo Alto, CA; BD Biosciences Phanmingen, San Diego, CA; 
Invitrogen, Inc, Carlsbad, CA; EMD Biosciences-Novagen, Madison, Wl; QIAGEN, Inc., Valencia, CA; and 
Stratagene, La Jolla, CA. The selection, making and use of an appropriate expression vector are routine 
procedures well within the scope of one skilled in the art and from the teachings herein. 

[0196] Thus, aspects of this embodiment include, without limitation, a viral expression vector operably- 
linked to a polynucleotide molecule encoding a modified Clostridial toxin; a prokaryotic expression vector 
operably-linked to a polynucleotide molecule encoding a modified Clostridial toxin; a yeast expression 
vector operably-linked to a polynucleotide molecule encoding a modified Clostridial toxin; an insect 
expression vector operably-linked to a polynucleotide molecule encoding a modified Clostridial toxin; and 
a mammalian expression vector operably-linked to a polynucleotide molecule encoding a modified 
Clostridial toxin. Other aspects of this embodiment include, without limrtation, expression constructs 
suitable for expressing a modified Clostridial toxin disclosed in the present specification using a cell-free 
extract comprising a cell-free extract expression vector operably linked to a polynucleotide molecule 
encoding a modified Clostridial toxin. Other aspects of this embodiment include, without limitation, 
expression constructs comprising polynucleotide molecules comprising any one of SEQ ID NO: 109 
through SEQ ID NO: 132 and SEQ ID NO: 136 through SEQ ID NO: 159. Other aspects of this 
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embodiment include, without limitation, expression constructs comprising polynucleotide molecules 
encoding a modified Clostridial toxin comprising any one of SEQ ID NO; 85 through SEQ ID NO: 108. 

[0197] The methods disclosed in the present specification include, in part, a cell. It is envisioned that 
any and all cells can be used. Thus, aspects of this embodiment include, without limitation, prokaryotic 
cells including, without limitation, strains of aerobic, microaerophilic, capnophilic. facultative, anaerobic, 
gram-negative and gram-positive bacterial cells such as those derived from, e.g., Escherichia coli, 
Bacillus subtllls. Bacillus licheniformis, Bacteroides fragilis, Clostridia periringens, Clostridia difficile, 
Caulobacter crescentus, L^ctococcus lactis, Methylobacterium extorquens. Neisseria meningirulls, 
Neisseria meningitidis, Pseudomonas fluorescens and Salmonella typhimurium; and eukaryotic cells 
including, without limitation, yeast strains, such as, e.g., those derived from Pichia pastoris, Pichia 
methanolica, Pichia angusta, Schizosaccharomyces pombe, Saccharomyces cerevisiae and Yanowla 
iipolytica] insect cells and cell lines derived from insects, such as, e.g., those derived from Spodoptera 
fmgiperda, Trichoplusia ni, Drosophila melanogaster and Manduca sexta; and mammalian cells and ceil 
lines derived from mammalian cells, such as, e.g., those derived from mouse, rat. hamster, porcine, 
bovine, equine, primate and human. Cell lines may be obt^ned from the American Type Culture 
Collection (2004), at URL address www.atcc.org; European Collection of Cell Cultures (2204), at URL 
address www.ecacc-org.uk; and the Gemian Collection of Microorganisms and Cell Cultures (2004), at 
URL address www.dsmz.de. Non-limiting examples of specific protocols for selecting, making and using 
an appropriate cell line are described in e.g., Insect Cell Culture Engineering (l\/!attheus F. A. Goosen 
et al. eds.. Marcel Dekker, 1 993); Insect Cell Cultures: Fundamental and Appued Aspects (J. M. Vlak 
et al. eds.. Kluwer Academic Publishers, 1996); Maureen A. Harrison & Ian F. Rae, General Techniques 
OF Cell Culture (Cambridge University Press, 1997); Cell and Tissue Culture: Laboratory 
Procedures (Alan Doyle et al eds., John Wiley and Sons, 1998); R. Ian Freshney, Culture of Animal 
Cells: A Manual of Basic Technique (Wiley-Liss, 4*^ ed. 2000); Animal Cell Culture: A Practical 
Approach (John R. W. Masters ed., Oxford University Press, 3"^ ed. 2000); Molecular Cloning A 
Laboratory Manual, supra, (2001); Basic Cell Culture: A Practical Approach (John M. Davis, Oxford 
Press, 2"^ ed. 2002); and Current Protocols in Molecular Biology, supra, (2004). These protocols 
are routine procedures within the scope of one skilled in the art and from the teaching herein. 

[0198] The methods disclosed in the present specification include, in part, introducing into a cell a 
polynucleotide molecule. A polynucleotide molecule Introduced Into a cell can be transiently or stably 
maintained by that cell. Stably-maintained polynucleotide molecules may be extra-chromosomal and 
replicate autonomously, or they may be integrated into the chromosomal material of the cell and replicate 
non-autonomously. It is envisioned that any and all methods for introducing a polynucleotide molecule 
disclosed in the present specification into a cell can be used. Methods useful for introducing a nucleic 
acid molecule Into a cell include, without limitation, chemical-mediated transfection such as, e.g., calcium 
phosphate-mediated, diethyl-amlnoethyl (DEAE) dextran-mediated, lipid-mediated, polyethyleneimine 
(PEI)-mediated. polylysine-mediated and polybrene-mediated; physical-mediated tranfection, such as, 
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e.g., biolistic particle delivery, microinjection, protoplast fusion and electroporation; and viral-mediated 
transfection, such as. e.g., retroviral-mediated transfection, see, e.g., Introducing Cloned Genes Into 
Cultured Mammalian Cells, pp. 16.M6.62 (Sambrook & Russell, eds.. Molecular Cloning A Laboratory 
Manual, Vol. 3. 3"* ed. 2001). One skilled in the art understands that selection of a specific method to 
introduce an expression construct into a cell will depend, in part, on whether the cell will transiently 
contain an expression construct or whether the cell will stably contain an expression construct. These 
protocols are routine procedures within the scope of one skilled in the art and from the teaching herein. 

[0199] In an aspect of this embodiment, a chemical-mediated method, termed transfection, is used to 
introduce a polynucleotide molecule encoding a modified Clostridial toxin into a cell, in chemical- 
mediated methods of transfection the chemical reagent fomis a complex with the nucleic acid that 
facilitates its uptake into the cells. Such chemical reagents include, without limitation, catoium phosphate- 
mediated, see, e.g., Martin Jordan & Florian Wonm, Transfection of adherent and suspended cells by 
calcium phosphate, 33(2) Methods 136-143 (2004); diethyl-aminoethyl (DEAE) dexlran-mediated, lipid- 
mediated, catlonic polymer-mediated like polyethyleneimlne (PEI)-mediated and polylysine-mediated and 
polybrene-mediated, see, e.g., Chun Zhang et aL, Polyethylenlmine strategies for plasmid delivery to 
brain-derived cells, 33(2) Methods 144-150 (2004). Such chemical-mediated delivery systems can be 
prepared by standard methods and are commercially available, see, e.g., CellPhect Transfection Kit 
(Amersham Biosciences, Piscataway, NJ); Mammalian Transfection Kit, Calcium phosphate and DEAE 
Dextran, (Stratagene, Inc., La Jolla, CA); Lipofectamine™ Transfection Reagent (Invitrogen, Inc., 
Carlsbad, CA); ExGen 500 Transfection kit (Fenmentas, Inc., Hanover, MD), and SuperFect and Effectene 
Transfection Kits (Qiagen, Inc., Valencia, CA). 

[0200] In another aspect of this embodiment, a physical-mediated method is used to introduce a 
polynucleotide molecule encoding a modified Clostridial toxin into a cell. Physical techniques Include, 
without limitation, electroporation, biolistic and microinjection. Biolistics and microinjection techniques 
perforate the cell wall in order to introduce the nucleic acid molecule into the cell, see, e.g., Jelke E. 
Biewenga et al., Plasmid-mediated gene transfer in neurons using the biolistics technique. 71(1) J. 
Neurosci. Methods. 67-75 (1997); and John O'Brien & Sarah C. R. Lummis, Biolistic and diolistic 
transfection: using the gene gun to deliver DNA and lipophilic dyes into mammalian cells, 33(2) Methods 
121-125 (2004). Electroporation, also termed electropenneabilizatlon, uses brief, high-voltage, electrical 
pulses to create transient pores in the membrane through which the nucleic acid molecules enter and can 
be used effectively for stable and transient transfections of all cell types, see, e.g., M. Golzio et al., In vitro 
and in vivo electric field-mediated penmeabilization, gene transfer, and expression, 33(2) Methods 126- 
135 (2004); and Oliver Greschet al.. New non-viral method for gene transfer Into primary cells, 33(2) 
Methods 151-163 (2004). 

[0201] In another aspect of this embodiment, a viral-mediated method, tenmed transduction, is used to 
Introduce a polynucleotide molecule encoding a modified Clostridial toxin Into a cell. In viral-mediated 
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methods of transient transduction, the process by which virai particles infect and replicate in a host cell 
has tjeen manipulated in order to use this mechanism to introduce a nucleic acid molecule into the cell. 
Viral-mediated methods have been developed from a wide variety of viruses including, without limitation, 
retroviruses, adenoviruses, adeno-associated viruses, herpes simplex viruses, picornavimses, 
alphaviruses and baculoviruses. see, e.g., Armin Blesch, Lentiviral and MLV based retroviral vectors for 
ex vivo and in vivo gene transfer, 33(2) Methods 164-172 (2004); and Maurizio Federico, From 
lentiviruses to lentivirus vectors, 229 Methods Mol. Biol. 3-15 (2003); E. M. Poeschia, Non-primate 
lentiviral vectors, 5(5) Curr. Opin. Mol. Ther. 529-540 (2003); Karim Benihoud et al. Adenovirus vectors 
for gene delivery. 10(5) Cun-. Opin. Biotechnoi. 440-447 (1999); H. Bueler, Adeno-associated viral vectors 
for gene transfer and gene therapy, 380(6) Biol. Chem. 613-622 (1999); Chooi M. Ui et al.. Adenovirus 
and adeno-associated virus vectors, 21 (12) DNA Cell Biol. 895-913 (2002); Edward A. Burton et al., Gene 
delivery using herpes simplex virus vectors, 21(12) DNA Cell Biol. 915-936 (2002); Paola Grandi et al., 
Targeting HSV ampiicon vectors, 33(2) Methods 179-186 (2004); llya Frolov et al., Alphavirus-based 
expression vectors: strategies and applications, 93(21) Proc. Natl. Acad. Sci. U. S. A. 11371-11377 
(1996); Markus U. Ehrengruber, Alphaviral gene transfer in neurobiology, 59(1) Brain Res. Bull. 13-22 
(2002); Thomas A. Kost & J. Patrick Condreay, Recombinant baculovimses as mammalian cell gene- 
delivery vectors, 20(4) Trends Biotechnoi. 173-180 (2002); and A. Huser & C. Hofmann, Baculovirus 
vectors: novel mammalian cell gene-delivery vehicles and their applications, 3(1) Am. J. 
Phanmacogenomics 53-63 (2003). 

[0202] Adenovimses, which are non-enveloped, double-stranded DNA viruses, are often selected for 
mammalian cell transduction because adenoviruses handle relatively large polynucleotide molecules of 
about 36 kb, are produced at high titer, and can efficiently infect a wide variety of both dividing and non- 
dlvidlng cells, see, e.g., Wim T. J. M. C. Hemiens et al., Transient gene transfer to neurons and glia: 
analysis of adenoviral vector perfonnance in the CNS and PNS. 71(1) J. Neurosci. Methods 85-98 (1997); 
and Hiroyuki Mizuguchi et al., Approaches for generating recombinant adenovirus vectors, 52(3) Adv. 
Drug Deliv. Rev. 165-176 (2001). Transduction using adenoviral-based system do not support prolonged 
protein expression because the nucleic acid molecule is carried from an episome in the cell nucleus, 
rather than being integrated into the host cell chromosome. Adenoviral vector systems and specific 
protocols for how to use such vectors are disclosed in, e.g., ViraPowor™ Adenoviral Expression System 
(Invitrogen, Inc., Carlsbad, CA) and ViraPower™ Adenoviral Expression System Instmction Manual 25- 
0543 version A, Invitrogen, Inc., (Jul. 15, 2002); and AdEasy™ Adenoviral Vector System (Stratagene. 
Inc., La Jolla, CA) and AdEasy™ Adenoviral Vector System Instruction Manual 064004f, Stratagene, Inc.. 

[0203] Nucleic acid molecule delivery can also use single-stranded RNA retroviruses, such as, e.g., 
oncoretroviruses and lentiviruses. Retrovlral-mediated transduction often produce transduction 
efficiencies close to 100%, can easily control the proviral copy number by varying the multiplicity of 
infection (MOI), and can be used to either transiently or stably transduce cells, see, 9.g., Tiziana ToninI et 
al., Transient production of retroviral- and lentiviral-based vectors for the transduction of Mammalian cells, 
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285 Methods Mol. Biol. 141-148 (2004); Armin Blesch. Lentiviral and MLV based retroviral vectors for ex 
vivo and In vivo gene transfer, 33(2) Methods 164-172 (2004); Felix Recillas-Targa, Gene transfer and 
expression in mammalian cell lines and transgenic animals. 267 Methods Mol. Biol. 417-433 (2004); and 
Roland Wolkowicz et a!., Lentiviral vectors for the delivery of DNA into mammalian cells. 246 Methods 
MoL Biol. 391-411 (2004). Retroviral particles consist of an RNA genome packaged in a protein capsid, 
sun-ounded by a lipid envelope. The retroviais infects a host cell by injecting its RNA into the cytoplasm 
along with the reverse transcriptase enzyme. The RNA template is then reverse transcribed into a linear, 
double stranded cDNA that replicates itself by integrating into the host cell genome. Viral particles are 
spread both vertically (from parent cell to daughter cells via the provirus) as well as horizontally (from cell 
to cell via virions). This replication strategy enables long-term persistent expression since the nucleic 
acid molecules of interest are stably integrated into a chromosome of the host cell, thereby enabling long- 
term expression of the protein. For instance, animal studies have shown that lentiviral vectors injected 
into a variety of tissues produced sustained protein expression for more than 1 year, see, ap., Luigi 
Naldini et al., In vivo gene delivery and stable transduction of non-dividing cells by a lentiviral vector, 
272(5259) Science 263-267 (1996). The Oncoretroviruses-derived vector systems, such as, e.g., 
Moloney murine leukemia virus (MoMLV), are widely used and infect many different non-dividing cells. 
Lentiviruses can also infect many different cell types, including dhnding and non-dividing cells and 
possess complex envelope proteins, which allows for highly specific cellular targeting. 

[0204] Retroviral vectors and specific protocols for how to use such vectors are disclosed in, e.g., U.S. 
Patent Nos. Manfred Gossen & Hermann Bujard, Tight control of gene expression in eukaryotic cells by 
tetracycline-responsive promoters. U.S. Patent No. 5,464,758 (Nov. 7, 1995) and Hermann Bujard & 
Manfred Gossen, Methods for regulating gene expression, U.S. Patent No. 5,814.618 (Sep. 29. 1998) 
David S. Hogness, Polynucleotides encoding insect steroid hormone receptor polypeptides and cells 
transformed with same, U.S. Patent No. 5,514.578 (May 7, 1996) and David S. Hogness, Polynucleotide 
encoding insect ecdysone receptor, U.S. Patent 6,245,531 (Jun. 12, 2001); Elisabetta Vegeto et al., 
Progesterone receptor having C. terminal hormone binding domain truncations. U.S. Patent No. 
5,364,791 (Nov. 15, 1994). Elisabetta Vegeto et al., Mutated steroid homione receptors, methods for their 
use and molecular switch for gene therapy. U.S. Patent No. 5,874,534 (Feb. 23. 1999) and Elisabetta 
Vegeto et al., Mutated steroid hormone receptors, methods for their use and molecular switch for gene 
therapy. U.S. Patent No. 5,935,934 (Aug. 10, 1999). Furlhenmore, such viral delivery systems can be 
prepared by standard methods and are commercially available, see, e.g., BD™ Tet-Off and Tet-On Gene 
Expression Systems (BD Biosciences-Clonetech, Palo Alto. CA) and BD™ Tet-Off and Tet-On Gene 
Expression Systems User Manual, PT3001-1, BD Biosciences Clonetech, (Mar. 14, 2003), GeneSwitch™ 
System (Invitrogen, Inc.. Carlsbad, CA) and GeneSwitch™ System A Mifepristone-Regulated Expression 
System for Mammalian Cells version D, 25-0313, Invitrogen, Inc., (Nov. 4, 2002); ViraPower™ Lentiviral 
Expression System (Invitrogen, Inc., Carlsbad, CA) and ViraPower^w Lentiviral Expression System 
Instruction Manual 25-0501 version E, Invitrogen, Inc.. (Dec. 8, 2003); and Complete Control® Retroviral 
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Inducible Mammalian Expression System (Stratagene, La Jolla, CA) and Complete Control® Retroviral 
Inducible Mammalian Expression System Instruction Manual, 064005e. 

[0205] The methods disclosed in the present specification include, in part, expressing a modified 
Clostridial toxin from a polynucleotide molecule. It is envisioned that any of a variety of expression 
systems may be useful for expressing a modified Clostridial toxin from a polynucleotide molecule 
disclosed in the present specification, including, without limitation, cell-based systems and cell-free 
expression systems. Cell-based systems include, without limitation, viral expression systems, prokaryotic 
expression systems, yeast expression systems, baculoviral expression systems, Insect expression 
systems and mammalian expression systems. Cell-free systems Include, without limitation, wheat genm 
extracts, rabbit reticulocyte extracts and E. coli extracts and generally are equivalent to the method 
disclosed herein. Expression of a polynucleotide molecule using an expression system can include any 
of a variety of characteristics including, without limitation, inducible expression, non-inducible expression, 
constitutive expression, viral-mediated expression, stably-integrated expression, and transient 
expression. Expression systems that include well-characterized vectors, reagents, conditions and cells 
are well-established and are readily available from commercial vendors that include, without limitation, 
Ambion, Inc. Austin, TX; BD Blosclences-Clontech, Palo Alto, CA; BD Biosciences Phanmingen, San 
Diego, CA; Invitrogen, Inc, Carlsbad, CA; QIAGEN, Inc., Valencia, CA; Roche Applied Science, 
Indianapolis, IN; and Stratagene, La Jolla. CA. Non-limiting examples on the selection and use of 
appropriate heterologous expression systems are described in e.g., Protein Expression. A Practical 
Approach (S. J. Higgins and B. David Hames eds., Oxford University Press, 1999); Joseph M. 
Fernandez & James P. Hoeffler, Gene Expression Systems. Using Nature for the Art of Expression 
(Academic Press, 1999); and Meena Rai & Harish Padh. Expression Systems for Production of 
Heterologous Proteins, 80(9) Current Science 1121-1128, (2001). These protocols are routine 
procedures well within the scope of one skilled in the art and from the teaching herein. 

[0206] A variety of cell-based expression procedures are useful for expressing a modified Clostridial 
toxin encoded by polynucleotide molecule disclosed in the present specification. Examples included, 
without limitation, viral expression systems, prokaryotic expression systems, yeast expression systems, 
baculoviral expression systems, insect expression systems and mammalian expression systems. Viral 
expression systems include, without limitation, the ViraPower™" Lentiviral (Invitrogen, Inc., Carlsbad, CA), 
the Adenoviral Expression Systems (Invitrogen, Inc., Carlsbad, CA), the AdEasy™ XL Adenoviral Vector 
System (Stratagene, La Jolla. CA) and the ViraPort® Retroviral Gene Expression System (Stratagene, La 
Jolla, CA). Non-limiting examples of prokaryotic expression systems include the Champion^M pET 
Expression System (EMD Biosclences-Novagen, Madison, Wl), the TriEx^M Bacterial Expression 
Systems (EMD Biosciences-Novagen, Madison, Wl), the QlAexpress^ Expression System (QIAGEN, 
Inc.). and the Affinity® Protein Expression and Purification System (Stratagene, La Jolla, CA). Yeast 
expression systems include, without limitation, the EasySelect™ pichia Expression Kit (Invitrogen, Inc., 
Carlsbad, CA), the YES-Echo™ Expression Vector Kits (Invitrogen, Inc., Carlsbad, CA ) and the 
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SpECTRA™ S. pombe Expression System (Invitrogen. Inc.. Carlsbad. CA). Non-limiting examples of 
baculoviral expression systems include the BaculoDirect™ (Invitrogen. Inc.. Carlsbad, CA), the Bac-to- 
Bac® (Invitrogen, Inc., Carlsbad, CA), and the BD BaculoGoidTw (BD Biosciences-Pharmigen. San Diego, 
CA). Insect expression systems include, without limitation, the Drosophila Expression System (DES®) 
(Invitrogen, Inc., Carlsbad, CA), InsectSelect™ System (Invitrogen, Inc., Carlsbad, CA) and 
InsectDirect™ System (EMD Biosciences-Novagen, Madison, Wl). Non-limiting examples of mammalian 
expression systems include the T-REx™ (Tetracycline-Regulated Expression) System (Invitrogen, Inc., 
Carlsbad. CA), the Flp-ln™ T-REx™ System (Invitrogen, Inc., Carlsbad, CA), the pcDNA™ system 
(Invitrogen, Inc.. Carlsbad, CA), the pSecTag2 system (Invitrogen, Inc., Carlsbad, CA). the Exchanger® 
System, InterPlay™ Mammalian TAP System (Stratagene, La Jolla, CA), Complete Controf* Inducible 
Mammalian Expression System (Stratagene, La Jolla, CA) and LacSwitch* II Inducible Mammalian 
Expression System (Stratagene, La Jolla, CA). 

[02071 Another procedure of expressing a modified Clostridial toxin encoded by polynucleotide molecule 
disclosed In the present specification employs a cell-free expression system such as, without limitation, 
prokaryotic extracts and eukaryotic extracts. Non-limiting examples of prokaryotic cell extracts include 
the RTS 100 E. coli HY Kit (Roche Applied Science, Indianapolis, IN), the ActivePro In Vitro Translation 
Kit (Ambion. Inc., Austin, TX), the EcoPro™ System (EMD Blosclences-Novagen, Madison, Wl) and the 
Expressway™ Plus Expression System (Invitrogen, Inc., Carlsbad, CA). Eukaryotic cell extract include, 
without limitation, the RTS 100 Wheat Gem CECF Kit (Roche Applied Science, Indianapolis, IN), the 
TnT* Coupled Wheat Germ Extract Systems (Promega Corp., Madison, Wl), the Wheat Gemi IVT™ Kit 
(Ambion, Inc.. Austin, TX), the Retic Lysate IVT™ Kit (Ambion. Inc., Austin, TX), the PROTEINscript® II 
System (Ambion. Inc.. Austin, TX) and the TnT® Coupled Reticulocyte Lysate Systems (Promega Corp., 
Madison. Wl). 

EXAMPLES 

[0208] The following non-limiting examples are provided for illustrative purposes only in order to facilitate 
a more complete understanding of disclosed embodiments and are in no way intended to limit any of the 
embodiments disclosed in the present specification. 

Example 1 
Construction of BoNT/A-ED-PAR1Tb 

[0209] This example illustrates how to make a modified Clostridial toxin comprising a PAR binding 
domain located at the amino terminus of the light chain comprising the enzymatic domain. 

[0210] A polynucleotide molecule (SEQ ID NO: 109) based on BoNT/A-ED-PARITb (SEQ ID NO: 85) is 
synthesized using standard procedures (BIueHeron* Biotechnology, Bothell, WA). OligonucleotWes of 20 
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to 50 bases in length are synthesized using standard phosphoramidite synthesis. These oligonucleotides 
are hybridized into double stranded duplexes that are ligated together to assemble the full-length 
polynucleotide molecule. This polynucleotide molecule is cloned using standard molecular biology 
methods into a pUCBHBI vector at the Sma\ site to generate pUCBHB1/BoNT/A-ED-PAR1Tb. The 
synthesized polynucleotide molecule is verified by sequencing using Big Dye Temiinator™ Chemistry 3.1 
(Applied Biosystems, Foster City. CA) and an ABI 3100 sequencer (Applied Biosystems, Foster City, CA). 

[0211] If desired, an expression optimized polynucleotide molecule (SEQ ID NO: 136) based on 
BoNT/A-ED-PARITb (SEQ ID NO: 85) can be synthesized in order to improve expression in an 
Escherichia co// strain. The polynucleotide molecule encoding the BoNT/A-ED-PARITT) can be modified 
to 1) contain synonymous codons typically present in native polynucleotide molecules of an Escherichia 
coli strain; 2) contain a G+C content that more closely matches the average G+C content of native 
polynucleotide molecules found in an Escherichia co// strain; 3) reduce polymononucleotide regions found 
within the polynucleotide molecule; and/or 4) eliminate internal regulatory or structural sites found within 
the polynucleotide molecule, see, e.g.. Lance E. Steward etaL Optimizing Expression of Active Botulinum 
Toxin Type E, PCT Patent Serial No. 2005/020578 (Jun. 9, 2005); Lance E. Steward ef a/. Optimizing 
Expression of Active Botulinum Toxin Type A, PCT Patent Serial No. 2005/XXXXXX (Aug. 3, 2005). 
Once sequence optimization Is complete, oligonucleotides of 20 to 50 bases In length are synthesized 
using standard phosphoramidite synthesis. These ollgonucleotides are hybridized into double stranded 
duplexes that are ligated together to assemble the full-length polynucleotide molecule. This 
polynucleotide molecule is cloned using standard molecular biology methods into a pUCBHBI vector at 
the Sma\ site to generate pUCBHBI /BoNT/A-ED-PAR1Tb. The synthesized polynucleotide molecule is 
verified by sequencing using Big Dye Temilnator™ Chemistry 3.1 (Applied Biosystems, Foster City, CA) 
and an ABI 3100 sequencer (Applied Biosystems, Foster City, CA). Is so desired, optimization to a 
different organism, such as, e.g., a yeast strain, an insect cell-line or a mammalian cell line, can be done, 
see, e.g.. Steward, supra, PCT Patent Serial No. 2005/020578 (Jun. 9, 2005); and Steward, supra. PCT 
Patent Serial No. 2005/XXXXXX (Aug. 3, 2005). 

[0212] A similar cloning strategy is used to make pUCBHBI cloning constoicts comprising the 
polynucleotide molecule of SEQ ID NO: 110 or SEQ ID NO: 137 encoding BoNT/A-ED-PARIXa of SEQ 
ID NO: 86; the polynucleotide molecule of SEQ ID NO: 111 or SEQ ID NO: 138 encoding BoNT/A-ED- 
PAR2Tp of SEQ ID NO: 87; the polynucleotide molecule of SEQ ID NO: 112 or SEQ ID NO: 139 
encoding BoNT/A-ED-PAR2Xa of SEQ ID NO: 88; the polynucleotide molecule of SEQ ID NO: 113 or 
SEQ ID NO: 140 encoding BoNT/A-ED-PAR3Tb of SEQ ID NO: 89; the polynucleotide molecule of SEQ 
ID NO: 114 or SEQ ID NO: 141 encoding BoNT/A-ED-PAR3Xa of SEQ ID NO: 90; the polynucleotide 
molecule of SEQ ID NO: 115 or SEQ ID NO: 142 encoding BoNT/A-ED-PAR4Tb of SEQ ID NO: 91; and 
the polynucleotide molecule of SEQ ID NO: 116 or SEQ ID NO: 143 encoding BoNT/A-ED-PAR4Xa of 
SEQ ID NO: 92. In addition, one skilled in the art can modify Clostridial toxins, such as, e.g., BoNT/B, 
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B0NT/CI , BoNT/D. BoNT/E, BoNT/F, BoNT/G and Te!^. so that these toxins possess the PAR attributes 
of the modified BoNT/A described above and make them using similar cloning strategy. 

[0213] To construct pET29/BoNT/A-ED-PAR1Tb, a pUCBHB1/BoNT/A-ED-PAR1Tb construct is 
digested with restriction endonucleases that 1) excise the insert comprising the open reading frame of 
SEQ ID NO: 136 encoding BoNT/A-ED-PAR1Tb; and 2) enable this insert to be operably-linked to a 
pET29 vector(EMD Biosciences-Novagen, Madison, Wi). This insert is subcloned using a T4 DNA ligase 
procedure into a pET29 vector that is digested with appropriate restriction endonucleases to yield 
pET29/BoNT/A-ED-PAR1Tb. The ligation mixture is transfonmed into chemically competent E. co// DH5a 
cells (Invitrogen, Inc. Carlsbad, CA) using a heat shock method, plated on 1.5% Luria-Bertani agar plates 
(pH 7.0) containing 50 //g/mL of Kanamycin, and placed in a 37 "C incubator for overnight growth. 
Bacteria containing expression constructs are identified as Kanamycin resistant colonies. Candidate 
constructs are Isolated using an alkaline lysis plasmW minl-preparatton procedure and analyzed by 
restriction endonuclease digest mapping to detennine the presence and orientation of the insert. This 
cloning strategy yielded a pET29 expression construct comprising the polynucleotide molecule of SEQ ID 
NO: 136 encoding the BoNT/A-ED-PARITb of SEQ ID NO: 85 operably-linked to a carboxyl temiinal 
polyhlstidlne affinity binding peptide (FIG. 7). 

[0214] A similar cloning strategy is used to make pET29 expression constructs comprising the 
polynucleotkle molecule of SEQ ID NO: 109 encoding BoNT/A-ED-PARITb of SEQ ID NO: 85; SEQ ID 
NO: 110 or SEQ ID NO: 137 encoding BoNT/A-ED-PARIXa of SEQ ID NO: 86; the polynucleotide 
molecule of SEQ ID NO: 111 or SEQ ID NO: 138 encoding BoNT/A-ED-PAR2Tp of SEQ ID NO: 87; the 
polynucleotide molecule of SEQ ID NO: 112 or SEQ ID NO: 139 encoding BoNT/A-ED-PAR2Xa of SEQ 
ID NO: 88; the polynucleotide molecule of SEQ ID NO: 113 or SEQ ID NO: 140 encoding BoNT/A-ED- 
PAR3Tb of SEQ ID NO: 89; the polynucleotide molecule of SEQ ID NO: 114 or SEQ ID NO: 141 
encoding BoNT/A-ED-PAR3Xa of SEQ ID NO: 90; the polynucleotide molecule of SEQ ID NO: 115 or 
SEQ ID NO: 142 encoding BoNT/A-ED-PAR4Tb of SEQ ID NO: 91; and the polynucleotide molecule of 
SEQ ID NO: 116 or SEQ ID NO: 143 encoding BoNT/A-ED-PAR4Xa of SEQ ID NO: 92. 

Example 2 
Construction of BoNT/A-TD-PAR1Tb 

[0215] This example illustrates how to make a modified Clostridial toxin comprising a PAR binding 
domain located at the amino terminus of the heavy chain region comprising the translocation domain. 

[0216] A polynucleotide molecule (SEQ ID NO: 117) based on BoNT/A-TD-PARITb (SEQ ID NO: 93) is 
synthesized using standard procedures (BlueHeron® Biotechnology, Bothell, WA). Oligonucleotides of 20 
to 50 bases in length are synthesized using standard phosphoramidite synthesis. These oligonucleotides 
are hybridized into double stranded duplexes that are ligated together to assemble the fuIHength 
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polynucleotide molecule. This polynucleotide molecule is cloned using standard molecular biology 
methods into a pUCBHBI vector at the Sma\ site to generate pUCBHB1/BoNT/A-TD-PAR1Tb. The 
synthesized polynucleotide molecule is verified by sequencing using Big Dye Tenninator™ Chemistry 3.1 
(Applied Biosystems, Foster City, CA) and an ABI 3100 sequencer (Applied Biosystems. Foster City, CA). 

[02171 If desired, an expression optimized polynucleotide molecule (SEQ ID NO: 144) based on 
BoNT/A-TD-PARITb (SEQ ID NO: 93) can be synthesized in order to improve expression in an 
Escherichia coli strain. The open reading frame comprising the polynucleotide molecule is optimized to 
improve expression in an Escherichia co// strain. The polynucleotide molecule encoding the BoNT/A-TD- 
PARITb can be modified to 1) contain synonymous codons typically present in native polynucleotide 
molecules of an Escherichia co// strain; 2) contain a G+C content that more closely matches the average 
G+C content of native polynucleotide molecules found In an Escherichia coli strain; 3) reduce 
polymononucleotide regions found within the polynucleotide molecule; and/or 4) eliminate internal 
regulatory or structural sites found within the polynucleotide molecule, see, e.g., Lance E. Steward et al 
Optimizing Expression of Active Botulinum Toxin Type E, PCT Patent Serial No. 2005/020578 (Jun. 9, 
2005); Lance E. Steward et al Optimizing Expression of Active Botulinum Toxin Type A, PCT Patent 
Serial No. 2005/XXXXXX (Aug. 3, 2005). Once sequence optimization is complete, oligonucleotides of 
20 to 50 bases In length are synthesized using standard phosphoramidite synthesis. These 
oligonucleotides are hybridized Into double stranded duplexes that are ligated together to assemble the 
full-length polynucleotide molecule. This polynucleotide molecule is cloned using standard molecular 
biology methods into a pUCBHBI vector at the Smal site to generate BoNT/A-TD-PARITb. The 
synthesized polynucleotide molecule is verified by sequencing using Big Dye Terminator™ Chemistry 3.1 
(Applied Biosystems, Foster City, CA) and an ABI 3100 sequencer (Applied Biosystems, Foster City, CA). 
Is so desired, optimization of the polynucleotide molecule encoding a BoNT/A-TD-PARITb need not be 
perfonned, or optimization to a different organism, such as, e.g., a yeast strain, an insect cell-line or a 
mammalian cell line, can be done instead, see, e.g.. Steward, supra, PCT Patent Serial No. 2005/020578 
(Jun. 9, 2005); and Steward, supra, PCT Patent Serial No. 2005/XXXXXX (Aug. 3, 2005). 

[0218] A similar cloning strategy is used to make pUCBHBI cloning constructs comprising the 
polynucleotide molecule of SEQ ID NO: 118 or SEQ ID NO: 145 encoding BoNT/A-TD-PARIXa of SEQ 
ID NO: 94; the polynucleotide molecule of SEQ ID NO: 119 or SEQ ID NO: 146 encoding BoNT/A-TD- 
PAR2Tp of SEQ ID NO: 95; the polynucleotide molecule of SEQ ID NO: 120 or SEQ ID NO: 147 
encoding BoNT/A-TD-PAR2Xa of SEQ ID NO: 96; the polynucleotide molecule of SEQ ID NO: 121 or 
SEQ ID NO: 148 encoding BoNT/A-TD-PARITb of SEQ ID NO: 97; the polynucleotide molecule of SEQ 
ID NO: 122 or SEQ ID NO: 149 encoding BoNT/A-TD-PAR3Xa of SEQ ID NO: 98; the polynucleotide 
molecule of SEQ ID NO: 123 or SEQ ID NO: 150 encoding BoNT/A-TD-PAR4Tb of SEQ ID NO: 99; and 
the polynucleotide molecule of SEQ ID NO: 124 or SEQ ID NO: 151 encoding BoNT/A-TD-PAR4Xa of 
SEQ ID NO: 100. In addition, one skilled In the art can modify Clostridial toxins, such as, e.g., BoNT/B, 
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BoNT/CI , BoNT/D. BoNT/E, BoNT/F, BoNT/G and TeNT, so that these toxins possess the PAR attributes 
of the modified BoNT/A described above and make them using similar cloning strategy. 

[0219] To construct pET29/BoNT/A-TD-PAR1Tb, a pUCBHB1/BoNT/A-TD-PAR1Tb construct is 
digested with restriction endonucleases that 1) excise the insert comprising the open reading frame of 
SEQ ID NO: 144 encoding BoNT/A-TD-PARITb; and 2) enable this insert to be operably-linked to a 
pET29 vector(EMD Biosciences-Novagen, Madison, Wl). This insert is subcloned using a T4 DNA ligase 
procedure into a pET29 vector that is digested with appropriate restriction endonucleases to yield 
pET29/BoNT/A-TD-PAR1Tb. The ligation mixture is transformed into chemically competent £ co// DH5a 
cells (Invitrogen, Inc, Carlsbad, CA) using a heat shock method, plated on 1.5% Luria-Bertani agar plates 
(pH 7.0) containing 50 //g/mL of Kanamycin, and placed In a 37 *C incubator for ovemight growth. 
Bacteria containing expression constructs are identified as Kanamycin resistant colonies. Candidate 
constructs are isolated using an alkaline lysis plasmid mini-preparation procedure and analyzed by 
restriction endonuclease digest mapping to detenmine the presence and orientation of the insert. This 
cloning strategy yielded a pET29 expression construct comprising the polynucleotide molecule of SEQ ID 
NO: 144 encoding the BoNT/A-TD-PARITb of SEQ ID NO: 93 operably-linked to a carboxyl temiinal 
polyhlstidine affinity binding peptide (FIG. 8). 

[0220] A similar cloning strategy is used to make pET29 expression constructs comprising the 
polynucleotide molecule of SEQ ID NO: 117 encoding BoNT/A-TD-PAR1Xa of SEQ ID NO: 93; SEQ ID 
NO: 118 or SEQ ID NO: 145 encoding BoNT/A-TD-PARIXa of SEQ ID NO: 94; the polynucleotide 
molecule of SEQ ID NO: 119 or SEQ ID NO: 146 encoding BoNT/A-TD-PAR2Tp of SEQ ID NO: 95; the 
polynucleotide molecule of SEQ ID NO: 120 or SEQ ID NO: 147 encoding BoNT/A-TD-PAR2Xa of SEQ 
ID NO: 96; the polynucleotide molecule of SEQ ID NO: 121 or SEQ ID NO: 148 encoding BoNT/A-TD- 
PARITb of SEQ ID NO: 97; the polynucleotide molecule of SEQ ID NO: 122 or SEQ ID NO: 149 
encoding BoNT/A-TD-PAR3Xa of SEQ ID NO: 98; the polynucleotide molecule of SEQ ID NO: 123 or 
SEQ ID NO: 150 encoding BoNT/A-TD-PAR4Tb of SEQ ID NO: 99; and the polynucleotide molecule of 
SEQ ID NO: 124 or SEQ ID NO: 151 encoding BoNT/A-TD-PAR4Xa of SEQ ID NO: 100. 

Example 3 
Construction of BoNT/A-BD-PARITb 

[0221] This example illustrates how to make a modified Clostridial toxin comprising a PAR binding 
domain located at the amino terminus of the heavy chain region comprising the binding domain. 

[0222] A polynucleotide molecule (SEQ ID NO: 125) based on BoNT/A-BD-PARITb (SEQ ID NO: 101) 
is synthesized using standard procedures (BlueHeron® Biotechnology, Bothell, WA). Oligonucleotides of 
20 to 50 bases in length are synthesized using standard phosphoramidlte synthesis. These 
oligonucleotides are hybridized into double stranded duplexes that are ligated together to assemble the 
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full-length polynucleotide molecule. This polynucleotide molecule is cloned using standard molecular 
biology methods into a pUCBHBI vector at the Smal site to generate pUCBHB1/BoNT/A-BD-PAR1Tb. 
The synthesized polynucleotide molecule is verified by sequencing using Big Dye Terminator™ Chemistry 
3.1 (Applied Biosystems, Foster City, CA) and an ABI 3100 sequencer (Applied Biosystems, Foster City, 
CA). 

[0223] If desired, an expression optimized polynucleotide molecule (SEQ ID NO: 152) based on 
BoNT/A-BD-PARITb (SEQ ID NO: 101) can be synthesized in order to improve expression in an 
Escherichia coli strain. The open reading frame comprising the polynucleotide molecule is optimized to 
improve expression in an Escherichia co// strain. The polynucleotide molecule encoding the BoNT/A-BD- 
PARITb can be modified to 1) contain synonymous codons typically present in native polynucleotide 
molecules of an Escherichia oo// strain; 2) contain a G+C content that more closely matches the average 
G+C content of native polynucleotide molecules found in an Escherichia coli strain; 3) reduce 
polymononucleotide regions found within the polynucleotide molecule; and/or 4) eliminate internal 
regulatory or structural sites found within the polynucleotide molecule, see. e.g., Lance E. Steward et al. 
Optimizing Expression of Active Botulinum Toxin Type E, PCT Patent Serial No. 2005/020578 (Jun. 9, 
2005); Lance E. Steward et al Optimizing Expression of Active Botulinum Toxin Type A, PCT Patent 
Serial No. 2005/XXXXXX (Aug. 3, 2005). Once sequence optimization is complete, oligonucleotides of 
20 to 50 bases In length are synthesized using standard phosphoramldite synthesis. These 
oligonucleotides are hybridized Into double stranded duplexes that are ligated together to assemble the 
full-length polynucleotide molecule. This polynucleotide molecule is cloned using standard molecular 
biology methods into a pUCBHBI vector at the Smal site to generate BoNT/A-BD-PARITb. The 
synthesized polynucleotide molecule is verified by sequencing using Big Dye TerminatorTw Chemistry 3.1 
(Applied Biosystems, Foster City, CA) and an ABI 3100 sequencer (Applied Biosystems, Foster City, CA). 
Is so desired, optimization of the polynucleotide molecule encoding a BoNT/A-BD-PARITb need not be 
performed, or optimization to a different organism, such as, e.g., a yeast strain, an insect cell-line or a 
mammalian cell line, can be done instead, see, e.g., Steward, supra, PCT Patent Serial No. 2005/020578 
(Jun. 9, 2005); and Steward, supra, PCT Patent Serial No. 2005/XXXXXX (Aug. 3, 2005). 

[0224] A similar cloning strategy is used to make pUCBHBI cloning constructs comprising the 
polynucleotide molecule of SEQ ID NO: 126 or SEQ ID NO: 153 encoding BoNT/A-BD-PAR1Xa of SEQ 
ID NO: 102; the polynucleotide molecule of SEQ ID NO: 127 or SEQ ID NO: 154 encoding BoNT/A-BD- 
PAR2Tp of SEQ ID NO: 103; the polynucleotide molecule of SEQ ID NO: 128 or SEQ ID NO: 155 
encoding BoNT/A-BD-PAR2Xa of SEQ ID NO: 104; the polynucleotide molecule of SEQ ID NO: 129 or 
SEQ ID NO: 156 encoding BoNT/A-BD-PAR3Tb of SEQ ID NO: 105; the polynucleotide molecule of SEQ 
ID NO: 130 or SEQ ID NO: 157 encoding BoNT/A-BD-PAR3Xa of SEQ ID NO: 106; the polynucleotide 
molecule of SEQ ID NO: 131 or SEQ ID NO: 158 encoding BoNT/A-BD-PAR4Tb of SEQ ID NO: 107; and 
the polynucleotide molecule of SEQ ID NO: 132 or SEQ ID NO: 159 encoding BoNT/A-BD-PAR4Xa of 
SEQ ID NO: 108. In addition, one skilled in the art can modify Clostridial toxins, such as, e.g., BoNT/B, 
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B0NT/CI, BoNT/D. BoNT/E, BoNT/F, BoNT/G and TeNT, so that these toxins possess the PAR attributes 
of the modified BoNT/A described above and malte them using similar cloning strategy. 

[0225] To construct pET29/BoNT/A-BD-PAR1Tb, a pUCBHB1/BoNT/A-BD-PAR1Tb construct is 
digested with restriction endonucleases that 1) excise the insert comprising the open reading frame of 
SEQ ID NO: 152 encoding BoNT/A-BD-PAR1Tb; and 2) enable this insert to be operably-linked to a 
pET29 vector(EMD Biosciences-Novagen, Madison, Wl). This insert is subcloned using a T4 DNA ligase 
procedure into a pET29 vector that is digested with appropriate restriction endonucleases to yield 
pET29/BoNT/A-BD-PAR1Tb. The ligation mixture is transfomned into chemically competent E coff DH5a 
cells (Invitrogen, Inc. Carlsbad, CA) using a heat shock method, plated on 1.5% Luria-Bertani agar plates 
(pH 7.0) containing 50 //g/mL of Kanamycin, and placed in a 37 "C incubator for overnight growrth. 
Bacteria containing expression constructs are identified as Kanamycin resistant colonies. Candidate 
constructs are isolated using an alkaline lysis plasmid mini-preparation procedure and analyzed by 
restriction endonuclease digest mapping to detemriine the presence and orientation of the insert. This 
atoning strategy yielded a pET29 expression construct comprising the polynucleotide molecule of SEQ ID 
NO: 152 encoding the BoNT/A-BD-PARITb of SEQ ID NO: 101 operably-linked to a carboxyl terminal 
poIyhistMine afTmity binding peptide (FIG. 9). 

[0226] A similar cloning strategy Is used to make pET29 expression constructs comprising the 
polynucleotide molecule of SEQ ID NO: 125 encoding BoNT/A-BD-PARITb of SEQ ID NO: 101; the 
polynucleotide molecute of SEQ ID NO: 126 or SEQ ID NO: 153 encoding BoNT/A-BD-PAR1Xa of SEQ 
ID NO: 102; the polynucleotide molecule of SEQ ID NO: 127 or SEQ ID NO: 154 encoding BoNT/A-BD- 
PAR2Tp of SEQ ID NO: 103; the polynucleotide molecule of SEQ ID NO: 128 or SEQ ID NO: 155 
encoding BoNT/A-BD-PAR2Xa of SEQ ID NO: 104; the polynucleotide molecule of SEQ ID NO: 129 or 
SEQ ID NO: 156 encoding BoNT/A-BD-PAR3Tb of SEQ ID NO: 105; the polynucleotide molecule of SEQ 
ID NO: 130 or SEQ ID NO: 157 encoding BoNT/A-BD-PAR3Xa of SEQ ID NO: 106; the polynucleotide 
molecule of SEQ ID NO: 131 or SEQ ID NO: 158 encoding BoNT/A-BD-PAR4Tb of SEQ ID NO: 107; and 
the polynucleotide molecule of SEQ ID NO: 132 or SEQ ID NO: 159 encoding BoNT/A-BD-PAR4Xa of 
SEQ ID NO: 108. 

Example 4 

Expression of Modified Clostridial Toxins in a Bacteria] Cell 

[0227] The following example illustrates a procedure useful for expressing any of the modified Clostridial 
toxins disclosed in the present speciftoation In a bacterial cell. 

[0228] An expression construct, such as. 0.9.. pET29/BoNT/A-ED-PAR1Tb. pET29/BoNT/A-TD-PAR1Tb 
or pET29/BoNT/A-BD-PAR1Tb, see, e.g.. Examples 1, 2 and 3, Is introduced Into chemically competent 
£. CO// BL21 (DE3) cells (Invitrogen, Inc. Carlsbad, CA) using a heat-shock transfomrjation protocol. The 
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heat-shock reaction is plated onto 1.5% Luria-BertanI agar plates (pH 7.0) containing 50 //g/mL of 
Kanamycin and Is placed In a 37 "C incubator for overnight growth. Kanamycin-resistant colonies of 
transformed E coll containing the expression construct, such as. e.g.. pET29/BoNT/A-ED-PAR1Tb, 
pET29/BoNT/A-TD-PAR1Tb or pET29/BoNT/A-BD-PAR1Tb, are used to inoculate a baffled flask 
containing 3.0 mL of PA-0.5G media containing 50 pg/mL of Kanamycin which is then placed in a 37 "C 
incubator, shaking at 250 rpm, for overnight growth. The resulting overnight starter culture is in turn used 
to inoculate a 3 L baffled flask containing ZYP-5052 autoinducing media containing 50 pg/mL of 
Kanamycin at a dilution of 1:1000. Culture volumes ranged from about 600 mL (20% flask volume) to 
about 750 mL (25% flask volume). These cultures are grown in a 37 °C incubator shaking at 250 rpm for 
approximately 5.5 hours and are then transferred to a 16 "C incubator shaking at 250 rpm for overnight 
expression. Cells are harvested by centrifugation (4,000 rpm at 4 °C for 20-30 minutes) and are used 
immediately, or stored dry at -80 "C until needed. 

Example 5 

Purification and Quantification of Modified Clostridial Toxins 

[0229] The following example Illustrates methods useful for purifkation and quanfiflcatioi of any 
modified Clostridial toxins disclosed in the present specification. 

[0230] For immobilized metal affinity chromatography (IMAC) protein purification, E. coll BL21 (DE3) cell 
pellets used to express a modified Clostridial toxin, as described in Example 4, are resuspended in 
Column Binding Buffer (25ml\/l /V-(2-hydroxyethyi) piperazine-W'-(2-ethanesulfonic acid) (HEPES), pH 
7.8; 500 mM sodium chloride; 10 mlVI imWazole; 2x Protease Inhibitor Cocktail Set III (EMD Biosciences- 
Calbiochem, San Diego CA); 5 unlts/mL of Benzonase (EMD Biosclences-Novagen, Madison, Wl); 0.1% 
(vN) Triton-X® 100, 4-octylphenol polyethoxylate; 10% (v/v) glycerol), and then are transfen-ed to a cold 
Oakridge centrifuge tube. The cell suspension is sonicated on ice (10-12 pulses of 10 seconds at 40% 
amplitude with 60 seconds cooling intervals on a Branson Digital Sonifier) in order to lyse the cells and 
then is centrifuged (16,000 rpm at 4 "C for 20 minutes) to clarify the lysate. An immobilized metal affinity 
chromatography column is prepared using a 20 mL Econo-Pac column support (Bio-Rad Laboratories, 
Hercules, CA) packed with 2.5-5.0 mL of TALON™ SuperFlow Co^* affinity resin (BD Biosciences- 
Clontech, Palo Alto, CA), which is then equilibrated by rinsing with 5 column volumes of deionized, 
distilled water, followed by 5 column volumes of Column Binding Buffer. The clarified lysate is applied 
slowly to the equilibrated column by gravity flow (approximately 0.25-0.3 mL/minute). The column is then 
washed with 5 column volumes of Column Wash Buffer (W-(2-hydroxyethyI) piperazine-W'-(2- 
ethanesulfonic acid) (HEPES), pH 7.8; 500 mM sodium chloride; 10 mM imidazole; 0.1% (v/v) Triton-X® 
100, 4-octylphenol polyethoxylate; 10% (v/v) glycerol). The Clostridial toxin is eluted with 20-30 mL of 
Column Elution Buffer (25 mM /V-(2-hydroxyethyl) piperazine-W'-(2-ethanesulfonic acid) (HEPES), pH 7.8; 
500 mM sodium chloride; 500 mM imidazole; 0.1% (v/v) Triton-X* 100, 4-octylphenol polyethoxylate; 10% 
(v/v) glycerol) and is collected in approximately twelve 1 mL fractions. The amount of Clostridial toxin 
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contained in each elution fraction is detemiined by a Bradford dye assay. In this procedure, 20 fjL 
aliquots of each 1.0 mL fraction is combined with 200 /jL of Bio-Rad Protein Reagent (Bio-Rad 
Laboratories. Hercules, CA), diluted 1 to 4 with deionized, distilled water, and then the intensity of the 
colorimetric signal is measured using a spectrophotometer. The five fractions with the strongest signal 
are considered the elution peak and are combined together. Total protein yield is determined by 
estimating the total protein concentration of the pooled peak elution fractions using bovine gamma 
globulin as a standard (Bio-Rad Laboratories, Hercules, CA). 

[0231] For purification of a modified Clostridial toxin using a FPLC desalting column, a HiPrep™ 26/10 
size exclusion column (Amersham Biosciences, Piscataway, NJ) is pre-equilibrated with 80 mL of 4 "C 
Column Buffer (50 mM sodium phosphate, pH 6.5). After the column is equilibrated, a Clostridial toxin 
sample is applied to the size exclusion column with an isocratic mobile phase of 4 °C Column Buffer and 
at a flow rate of 10 mLAninute using a BloLogic DuoRow chromatography system (Bio-Rad Laboratories, 
Hercules, CA). The desalted modified Clostridial toxin sample is collected as a single fraction of 
approximately 7-12 mL 

[0232] For purification of a modified Clostridial toxin using a FPLC ion exchange column, a aostridial 
toxin sample that has been desalted foltowing elution from an IMAC column is applied to a 1 mL Ql™ 
anion exchange column (Bio-Rad Laboratories, Hercules, CA) using a BioLogk; DuoFlow chromatography 
system (Bio-Rad Laboratories, Hercules, CA). The sample is applied to the column in 4 "C Column 
Buffer (50 mM sodium phosphate, pH 6.5) and is eluted by linear gradient with 4 "C Elution Buffer (50 mM 
sodium phosphate, 1 M sodium chloride, pH 6.5) as follows: step 1 , 5.0 mL of 5% Elution Buffer at a flow 
rate of 1 mL/minute; step 2, 20.0 mL of 5-30% Elution Buffer at a flow rate of 1 mL/minute; step 3, 2.0 mL 
of 50% Elution Buffer at a flow rate of 1.0 mL/minute; step 4, 4.0 mL of 100% Elution Buffer at a flow rate 
of 1.0 mL/minute; and step 5, 5.0 mL of 0% Elution Buffer at a flow rate of 1.0 mL/minute. Elution of 
Clostridial toxin from the column is monitored at 280, 260. and 214 nm. and peaks absorbing above a 
minimum threshold (0.01 au) at 280 nm are collected. Most of the Clostridial toxin will elute at a sodium 
chloride concentration of approximately 100 to 200 mM. Average total yields of Clostridial toxin will be 
detemiined by a Bradford assay. 

[0233] Expression of a modified Clostridial toxin is analyzed by polyacrylamide gel electrophoresis. 
Samples purified using the procedure described above are added to 2x LDS Sample Buffer (Invitrogen, 
Inc. Carlsbad, CA) and are separated by MOPS polyacrylamide gel electrophoresis using NuPAGE® 
Novex 4-12% BIs-Tris precast polyacrylamide gels (Invitrogen, Inc, Carisbad, CA) under denaturing, 
reducing conditions. Gels are stained with SYPRO® Ruby (Bio-Rad Laboratories, Hercules, CA) and the 
separated polypeptides are Imaged using a Fluor-S MAX Multilmager (Bio-Rad Laboratories, Hercules, 
CA) for quantification of Clostridial toxin expression levels. The size and amount of the Clostridial toxin is 
determined by comparison to MaglcMaric™ protein molecular weight standards (Invitrogen, Inc, Carlsbad, 
CA). 
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[0234] Expression of modified Clostridial toxin is also analyzed by Western blot analysis. Protein 
samples purified using the procedure described above are added to 2x LDS Sample Buffer (Invitrogen, 
Inc, Carlsbad, CA) and are separated by MOPS polyacrylamide gel electrophoresis using NuPAGE® 
Novex 4-12% Bis-Tris precast polyacrylamide gels (Invitrogen, Inc, Carisbad, CA) under denaturing, 
reducing conditions. Separated polypeptides are transfen-ed from the gel onto polyvinylidene fluoride 
(PVDI=) membranes (Invitrogen. Inc, Carlsbad, CA) by Western blotting using a Trans-Blot® SD semi-dry 
electrophoretic transfer cell apparatus (Bio-Rad Laboratories, Hercules, CA). PVDF membranes are 
blocked by incubating at room temperature for 2 hours in a solution containing 25 mM Tris-Buffered 
Saline (25 mM 2-amino-2-hydroxymethyl-1,3-propanediol hydrochloric acid (Tris-HCI)(pH 7.4), 137 mM 
sodium chloride, 2.7 mM potassium chloride), 0.1% TWEEN-20® polyoxyethylene (20) sori3itan 
monolaureate, 2% bovine serum albumin, 5% nonfat dry milk. Blocked membranes are incubated at 4 **C 
for overnight in Tris-Buffered Saline TWEEN-20® (25 mM Tris-Buffered Saline. 0.1% TWEEN-20® 
polyoxyethylene (20) sorbitan monolaureate) containing appropriate primary antibodies as a probe. 
Primary antibody probed blots are washed three times for 15 minutes each time in Tris-Buffered Saline 
TWEEN-20® Washed membranes are incubated at room temperature for 2 hours in Tris-Buffered Saline 
TWEEN-20® containing an appropriate immunoglobulin G antibody conjugated to horseradish peroxidase 
as a secondary antibody. Secondary antibody-probed blots are washed three times for 15 minutes each 
time in Tris-Buffered Saline TWEEN-20® Signal detection of the labeled Clostridial toxin are visualized 
using the ECL Plus™ Westem Blot Detection System (Amersham Biosciences, Piscataway, NJ) and are 
imaged with a Typhoon 9410 Variable Mode Imager (Amersham Biosciences, Piscataway, NJ) for 
quantification of modified Clostridial toxin expression levels. 

Example 6 

Expression of Modified Clostridial Toxins in a Yeast Cell 

[0235] The following example illustrates a procedure useful for expressing any of the modified Clostridial 
toxins disclosed in the present specification in a yeast cell. 

[0236] To construct a suitable yeast expression construct encoding a modified Clostridial toxin, 
restriction endonuclease sites suitable for cloning an operably linked polynucleotide molecule into a pPIC 
A vector (Invitrogen, Inc, Carisbad, CA) are incorporated into the 5'- and 3' ends of the polynucleotide 
molecule SEQ ID NO: 136 encoding BoNT/A-ED-PARITb of SEQ ID NO: 85. This polynucleotide 
molecule Is synthesized and a pUCBHBI/BoNT/A-ED-PARITb construct Is obtained as described in 
Example 1. This construct is digested with restriction enzymes that 1) excise the Insert containing the 
open reading frame of SEQ ID NO: 136 encoding BoNT/A-ED-PARITb; and 2) enable this insert to be 
operably-linked to a pPIC A vector. This insert Is subcloned using a T4 DNA ligase procedure into a pPIC 
A vector that Is digested with appropriate restriction endonucleases to yield pPIC A/BoNT/A-ED-PARITb. 
The ligation mixture is transfonmed into chemically competent E coli DH5a cells (Invitrogen, Inc, 
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Carlsbad, CA) using a heat shock method, plated on 1.5% low salt Luria-Bertani agar plates (pH 7.5) 
containing 25 pg^rnL of Zeocin™. and placed in a 37 "C incubator for overnight growth. Bacteria 
containing expression constructs are identified as Zeocin™ resistant colonies. Candidate constructs are 
isolated using an alkaline lysis plasmid mini-preparation procedure and analyzed by restriction 
endonuclease digest mapping to determine the presence and orientation of the insert. This cloning 
strategy yielded a pPIC A expression construct comprising the polynucleotide molecule of SEQ ID NO: 
136 encoding the BoNT/A-ED-PARITb of SEQ ID NO: 85 operably-linked to a carboxyl-temninal c-myc 
and polyhistidine binding peptides (FIG. 10). 

[0237] A similar cloning strategy is used to make pPIC A expression constructs comprising the 
polynucleotide molecule of SEQ ID NO: 109 encoding BoNT/A-ED-PAR1Tb of SEQ ID NO: 85; SEQ ID 
NO: 110 or SEQ ID NO: 137 encoding BoNT/A-ED-PARIXa of SEQ ID NO: 86; the polynucleotide 
molecule of SEQ ID NO: 111 or SEQ ID NO: 138 encoding BoNT/A-ED-PAR2Tp of SEQ ID NO: 87; the 
polynucleotide molecule of SEQ ID NO: 112 or SEQ ID NO: 139 encoding BoNT/A-ED-PAR2Xa of SEQ 
ID NO: 88; the polynucleotide molecule of SEQ ID NO: 113 or SEQ ID NO: 140 encoding BoNT/A-ED- 
PAR3Tb of SEQ ID NO: 89; the polynucleotide molecule of SEQ ID NO: 114 or SEQ ID NO: 141 
encoding BoNT/A-ED-PAR3Xa of SEQ ID NO: 90; the polynucleotide molecule of SEQ ID NO: 115 or 
SEQ ID NO: 142 encoding BoNT/A-ED-PAR4Tb of SEQ ID NO: 91; and the polynucleotkJe molecule of 
SEQ ID NO: 1 1 6 or SEQ ID NO: 1 43 encoding BoNT/A-ED-PAR4Xa of SEQ ID NO: 92. 

[02381 A Similar cloning strategy Is used to make pPIC A expression constructs comprising the 
polynucleotide molecule of SEQ ID NO: 117 encoding BoNT/A-TD-PARIXa of SEQ ID NO: 93; SEQ ID 
NO: 118 or SEQ ID NO: 145 encoding BoNT/A-TD-PAR1Xa of SEQ ID NO: 94; the polynucleotide 
molecule of SEQ ID NO: 119 or SEQ ID NO: 146 encoding BoNT/A-TD-PAR2Tp of SEQ ID NO: 95; the 
polynucleotide molecule of SEQ ID NO: 120 or SEQ ID NO: 147 encoding BoNT/A-TD-PAR2Xa of SEQ 
ID NO: 96; the polynucleotide molecule of SEQ ID NO: 121 or SEQ ID NO: 148 encoding BoNT/A-TD- 
PARITb of SEQ ID NO: 97; the polynucleotide molecule of SEQ ID NO: 122 or SEQ ID NO: 149 
encoding BoNT/A-TD-PAR3Xa of SEQ ID NO: 98; the polynucleotide molecule of SEQ ID NO: 123 or 
SEQ ID NO: 150 encoding BoNT/A-TD-PAR4Tb of SEQ ID NO: 99; and the polynucleotide molecule of 
SEQ ID NO: 124 or SEQ ID NO: 151 encoding BoNT/A-TD-PAR4Xa of SEQ ID NO: 100. 

[0239] A similar cloning strategy is used to make pPIC A expression constructs comprising the 
polynucleotide molecule of SEQ ID NO: 125 encoding BoNT/A-BD-PARITb of SEQ ID NO: 101; the 
polynucleotide molecule of SEQ ID NO: 126 or SEQ ID NO:.153 encoding BoNT/A-BD-PARIXa of SEQ 
ID NO: 102; the polynucleotide molecule of SEQ ID NO: 127 or SEQ ID NO: 154 encoding BoNT/A-BD- 
PAR2Tp of SEQ ID NO: 103; the polynucleotide molecule of SEQ ID NO: 128 or SEQ ID NO: 155 
encoding BoNT/A-BD-PAR2Xa of SEQ ID NO: 104; the polynucleotide molecule of SEQ ID NO: 129 or 
SEQ ID NO: 156 encoding BoNT/A-BD-PAR3Tb of SEQ ID NO: 105; the polynucleotide molecule of SEQ 
ID NO: 130 or SEQ ID NO: 157 encoding BoNT/A-BD-PAR3Xa of SEQ ID NO: 106; the polynucleotide 
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molecule of SEQ ID NO: 131 or SEQ ID NO: 158 encoding BoNT/A-BD-PAR4Tb of SEQ ID NO: 107; and 
the polynucleotide molecule of SEQ ID NO: 132 or SEQ ID NO: 159 encoding BoNT/A-BD-PAR4Xa of 
SEQ ID NO: 108. 

[0240] To construct a yeast cell line expressing a modified Clostridial toxin, pPICZ A/BoNT/A-ED- 
PARITb is digested with a suitable restriction endonuclease (/.e., Sad, Pmel or BsfK\) and the resulting 
linearized expression construct is transfonned into an appropriate P. pastoris Mut® strain KM71 H using an 
electroporation method. The transfonfnation mixture is plated on 1.5% YPDS agar plates (pH 7.5) 
containing 100 ug/mL of Zeocin™ and placed in a 28-30 "C incubator for 1-3 days of growth. Selection of 
transfomiants integrating the pPICZ A/BoNT/A-ED-PARITb at the 5' A0X1 locus is determined by colony 
resistance to Zeocin™. A similar strategy is used to make a cell line containing a pPICZ A expression 
construct containing SEQ ID NO: 2 used as a control for expression levels. Cell lines integrating a pPICZ 
A/BoNT/A-ED-PARITb construct is tested for BoNT/A-ED-PARITb expression using a small-scale 
expression test. Isolated colonies from test cell lines that have integrated pPICZ A/BoNT/A-ED-PARITb 
are used to inoculate 1.0 L baffled flasks containing 100 mL of MGYH media and grown at about 28-30 
"0 in a shaker incubator (250 rpm) until the culture reaches an OD6«f2-6 (approximately 16-18 hours). 
Cells are harvested by centrifugation (3,000x g at 22 "C for 5 minutes). To induce expression, the cell 
pellet is resuspended in 15 mL of MMH media and 100% methanol is added to a final concentration of 
0.5%. Cultures are grown at about 28-30 "C in a shaker incubator (250 rpm) for six days. Additional 
100% methanol Is added to the culture every 24 hours to a final concentration of 0.5%. A 1.0 mL test 
aliquot is taken from the culture every 24 hours starting at time zero and ending at time 144 hours. Cells 
are harvested from the aliquots by microcentrifugation to pellet the cells and lysed using three freeze- 
thaw rounds consisting of -80 "C for 5 minutes, then 37 "C for 5 minutes. Lysis samples are added to 2x 
LDS Sample Buffer (Invitrogen, Inc, Carlsbad, CA) and expression from established cell lines is measured 
by Westem blot analysis (as described In Example 5) using either anti-BoNT/A, anti-myc or anti-Hls 
antibodies in order to identify lines expressing BoNT/A-ED-PAR1Tb. The P. pastoris Mut^ KM71H cell 
line showing the highest expression level of BoNT/A-ED-PARITb is selected for large-scale expression 
using commercial femrientation procedures. Procedures for large-scale expression are as outlined above 
except the culture volume is approximately 2.5 L MGYH media grown in a 5 L BioFlo 3000 femientor and 
concentrations of all reagents will be proportionally increased for this volume. 

[0241] BoNT/A-ED-PARITb is purified using the ilVIAC procedure, as described in Example 5. 
Expresston from each culture is evaluated by a Bradford dye assay, polyacrylamide gel electrophoresis 
and Westem blot analysis (as described in Example 5) in order to detemiine whether the amounts of 
BoNT/A-ED-PARITb produced. 

Example 7 

Expression of l\/lodified Clostridial Toxins in an insect Cell 
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[0242] The following example illustrates a procedure useful for expressing any of the modified Clostridial 
toxins disclosed in the present specification in an insect cell. 

[0243] To construct suitable an insect expression construct encoding a modified Clostridial toxin, 
restriction endonuclease sites suitable for cloning an operably linl<ed polynucleotide molecule into a 
pBACgus3 vector (EMD Biosciences-Novagen, l\/ladison, Wl) are incorporated into the 5'- and 3' ends of 
the polynucleotide molecule SEQ ID NO: 136 encoding BoNT/A-ED-PAR1Tb of SEQ ID NO: 85. This 
polynucleotide molecule is synthesized and a pUCBHB1/BoNT/A-ED-PAR1Tb construct is obtained as 
described in Example 1. This construct is digested with restriction enzymes that 1) excise the insert 
containing the open reading frame of SEQ ID NO: 136 encoding BoNT/A-ED-PARITb; and 2) enable this 
insert to be operably-linked to a pBACgusS vector. This Insert is subcloned using a T4 DNA ligase 
procedure Into a pBACgus3 vector that is digested with appropriate restriction endonucleases to yield 
pBACgus3/BoNT/A-ED-PAR1Tb. The ligation mixture is transformed into chemically competent £ coli 
DH5a cells (Invitrogen, Inc. Carlsbad, CA) using a heat shock method, plated on 1.5% Luria-BertanI agar 
plates (pH 7.0) containing 100 Mg/mL of Ampicillin, and placed in a 37 "C incubator for overnight growth. 
Bacteria conteining expression constructs are identified as Ampicillin resistant colonies. Candidate 
constructs are isolated using an alkaline lysis plasmid mini-preparation procedure and analyzed by 
restriction endonuclease digest mapping to determine the presence and orientation of the insert. This 
cloning strategy yieWed a pBACgusS expression construct comprising the polynucleotide molecule of 
SEQ ID NO: 136 encoding the BoNT/A-ED-PARITb of SEQ ID NO: 85 operably linked to an amino- 
terminal gp64 signal peptide and a cariroxyl-terminal. Thrombin cleavable, polyhistidine affinity binding 
peptide (FIG. 11). 

[0244] A similar cloning strategy is used to make pBACgus3 expression constructs comprising the 
polynucleotide molecule of SEQ ID NO: 109 encoding BoNT/A-ED-PARITb of SEQ ID NO: 85; SEQ ID 
NO: 110 or SEQ ID NO: 137 encoding BoNT/A-ED-PARIXa of SEQ ID NO: 86; the polynucleotide 
molecule of SEQ ID NO: 111 or SEQ ID NO: 138 encoding BoNT/A-ED-PAR2Tp of SEQ ID NO: 87; the 
polynucleotide molecule of SEQ ID NO: 112 or SEQ ID NO: 139 encoding BoNT/A-ED-PAR2Xa of SEQ 
ID NO: 88; the polynucleotide molecule of SEQ ID NO: 113 or SEQ ID NO: 140 encoding BoNT/A-ED- 
PAR3Tb of SEQ ID NO: 89; the polynucleotide molecule of SEQ ID NO: 114 or SEQ ID NO: 141 
encoding BoNT/A-ED-PAR3Xa of SEQ ID NO: 90; the polynucleotide molecule of SEQ ID NO: 115 or 
SEQ ID NO: 142 encoding BoNT/A-ED-PAR4Tb of SEQ ID NO: 91; and the polynucleotide molecule of 
SEQ ID NO: 1 1 6 or SEQ ID NO: 1 43 encoding BoNT/A-ED-PAR4Xa of SEQ ID NO: 92. 

[0245] A similar cloning strategy is used to make pBACgus3 expression constructs comprising the 
polynucleotide molecule of SEQ ID NO: 117 encoding BoNT/A-TD-PARIXa of SEQ ID NO: 93; SEQ ID 
NO: 118 or SEQ ID NO: 145 encoding BoNT/A-TD-PARIXa of SEQ ID NO: 94; the polynucleotide 
molecule of SEQ ID NO: 119 or SEQ ID NO: 146 encoding BoNT/A-TD-PAR2Tp of SEQ ID NO: 95; the 
polynucleotide molecule of SEQ ID NO: 120 or SEQ ID NO: 147 encoding BoNT/A-TD-PAR2Xa of SEQ 
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ID NO: 96: the polynucleotide molecule of SEQ ID NO: 121 or SEQ ID NO: 148 encoding BoNT/A-TD- 
PARITb of SEQ ID NO: 97; the polynucleotide molecule of SEQ ID NO: 122 or SEQ ID NO: 149 
encoding BoNT/A-TD-PAR3Xa of SEQ ID NO: 98; the polynucleotide molecule of SEQ ID NO: 123 or 
SEQ ID NO: 150 encoding BoNT/A-TD-PAR4Tb of SEQ ID NO: 99; and the polynucleotide molecule of 
SEQ ID NO: 124 or SEQ ID NO: 151 encoding BoNT/A-TD-PAR4Xa of SEQ ID NO: 100. 

[0246] A similar cloning strategy is used to make pBACgusS expression constmcts comprising the 
polynucleotide molecule of SEQ ID NO: 125 encoding BoNT/A-BD-PARITb of SEQ ID NO: 101; the 
polynucleotide molecule of SEQ ID NO: 126 or SEQ ID NO: 153 encoding BoNT/A-BD-PARIXa of SEQ 
ID NO: 102; the polynucleotide molecule of SEQ ID NO: 127 or SEQ ID NO: 154 encoding BoNT/A-BD- 
PAR2Tp of SEQ ID NO: 103; the polynucleotide molecule of SEQ ID NO: 128 or SEQ ID NO: 155 
encoding BoNT/A-BD-PAR2Xa of SEQ ID NO: 104; the polynucleotide molecule of SEQ ID NO: 129 or 
SEQ ID NO: 156 encoding BoNT/A-BD-PAR3Tb of SEQ ID NO: 105; the polynucleotide molecule of SEQ 
ID NO: 130 or SEQ ID NO: 157 encoding BoNT/A-BD-PAR3Xa of SEQ ID NO: 106; the polynucleotide 
molecule of SEQ ID NO: 131 or SEQ ID NO: 158 encoding BoNT/A-BD-PAR4Tb of SEQ ID NO: 107; and 
the polynucleotide molecule of SEQ ID NO: 132 or SEQ ID NO: 159 encoding BoNT/A-BD-PAR4Xa of 
SEQ ID NO: 108. 

[0247] To express a modified Clostridial toxin using a baculoviral expression system, about 2.5x10^ Sf9 
cells are plated in four 60 mm culture dishes containing 2 mL of BacVector® Insect media (EMD 
Biosciences-Novagen, Madison, Wl) and incubated for approximately 20 minutes in a 28 "C incubator. 
For each transfection, a 50 |jL transfection solution is prepared in a 6 mL polystyrene tube by adding 25 
pL of BacVectot® Insect media containing 100 ng of a pBACgus3 construct encoding a modified 
Clostridial toxin, such as, e.g.. pBACgus3/BoNT/A-ED-PAR1Tb, and 500 ng TlowE transfer plasmid to 25 
pL of diluted Insect GeneJuice® containing 5 pL Insect GeneJuice® (EMD Biosciences-Novagen, 
Madison. Wl) and 20 pL nuclease-free water and this solution is incubated for approximately 15 minutes. 
After the 15 minute incubation, add 450 pL BacVector® media to the transfection solution and mix gently. 
Using this stock transfection solution as the 1/10 dilution make additional transfection solutions of 1/50, 
1/250 and 1/1250 dilutions. Add 100 pL of a transfection solution to the Sf9 cells from one of ttie four 60 
mm culture dishes, twice washed with antibiotic-free, semm-free BacVector* Insect media and Incubate 
at 22 "C. After one hour, add 6 mL of 1% BacPlaque agarose-BacVector® Insect media containing 5% 
bovine semm albumin. After the agarose is solidified, add 2 mL BacVector* Insect media containing 5% 
bovine serum albumin to the transfected cells and transfer the cells to a 28 "*C Incubator for 3-5 days until 
plaques are visible. After 3-5 days post-transfection, plaques In the monolayer will be stained for B- 
glucuronidase reporter gene activity to test for the presence of recombinant virus plaques containing 
pBACgus3/BoNT/A-ED-PAR1Tb by incubating the washed monolayer with 2 mL of BacVector® Insect 
media containing 30 pL of 20 mgMiL X-Gluc Solution (EMD Biosciences-Novagen, Madison, Wl) for 
approximately 2 hours in a 28 "C Incubator. 
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[0248] Atter Identifying candidate recombinant virus plaques, several candidate virus plaques are eluted 
and plaque purified. To elute a recombinant vims, transfer a plug containing a recombinant virus plaque 
with a sterile Pasteur pipet to 1 mL BacVector^ Insect media (EMD Biosciences-Novagen, Madison, Wl) 
in a sterile screw-cap vial. Incubate the vial for approximately 2 hours at 22 "C or for approximately 16 
hours at 4 "C. For each recombinant virus plaque, 2.5x10^ Sf9 cells are plated in 35 mm culture dishes 
containing 2 mL of BacVector® Insect media (EMD Biosciences-Novagen, Madison, Wl) and incubated for 
approximately 20 minutes in a 28 "C incubator. Remove the media and add 200 |jL of eluted 
recombinant virus. After one hour, add 2 mL of 1% BacPlaque agarose-BacVector® Insect media 
containing 5% bovine serum albumin. After the agarose is solidified, add 1 mL BacVector® Insect media 
containing 5% bovine serum albumin to the transfected cells and transfer the cells to a 28 »C Incubator for 
3-5 days until plaques are visible. After 3-5 days post-transfecUon, plaques in the monolayer will be 
stained for B-glucuronidase reporter gen© activity to test for the presence of recombinant virus plaques 
containing pBACgus3/BoNT/A-ED-PAR1Tb by incubating the washed monolayer with 2 mL of BacVector® 
Insect media containing 30 \il of 20 mg/mL X-Gluc Solution (EMD Biosciences-Novagen, Madison, Wl) 
for approximately 2 hours In a 28 "C incubator. 

[0249] To prepare a seed stock of virus, elute a recombinant virus by transferring a plug containing a 
recombinant virus plaque with a sterile Pasteur pipet to 1 mL BacVector* Insect media (EMD 
Biosciences-Novagen, Madison, Wl) in a sterile screw-cap vial. Incubate the vial for approximately 16 
hours at 4 "C. Approximately 5x10^ Sf9 cells are plated in T-25 flask containing 5 mL of BacVector® 
Insect media (EMD Biosciences-Novagen, Madison, Wl) and are incubated for approximately 20 minutes 
in a 28 "C incubator. Remove the media and add 300 pL of eluted recombinant virus. After one hour, add 
5 mL BacVector® Insect media containing 5% bovine serum albumin to the transfected cells and transfer 
the cells to a 28 "C incubator for 3-5 days until the majority of cells become unattached and unhealthy. 
The vims is harvested by transfemng the media to 15 mL snap-cap tubes and centrifuging tubes at 1000x 
g for 5 minutes to remove debris. The clarified supernatant is transfen-ed to fresh 1 5 mL snap-cap tubes 
and are stored at 4 "C. 

[0250] To prepare a high titer stock of virus, approximately 2x10^ Sf9 cells are plated in T-75 flask 
containing 10 mL of BacVector® Insect media (EMD Biosciences-Novagen, Madison, Wl) and are 
incubated for approximately 20 minutes In a 28 "C Incubator. Remove the media and add 500 mL of vims 
seed stock. After one hour, add 10 mL BacVector® Insect media containing 5% bovine semm albumin to 
the transfected cells and transfer the cells to a 28 "C incubator for 3-5 days until the majority of cells 
become unattached and unhealthy. The vims is han^ested by transferring the media to 15 mL snap-cap 
tubes and centrifuging tubes at 1000x g for 5 minutes to remove debris. The clarified supernatant is 
transferred to fresh 15 mL snap-cap tubes and are stored at 4 . High titer virus stocks should contain 
approximately 2x1 0" to 3x10^ pfu of baculovims. 
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[0251] To express gp64-BoNT/A-ED-PAR1Tb using a baculoviral expression system, about 1.25x10^ 
Sf9 cells are seeded in a 1 L f lasl< containing 250 mL of BacVector® Insect media and are grown in an 
orbital shaker (150 rpm) to a cell density of approximately 5x1 0^ The culture is inoculated with 
approximately 2.5x10^ of high titer stocl< recombinant baculovirus and incubated for approximately 48 
hours in a 28 'C orbital shal<er (150 rpm). Media is harvested by transfemng the media to tubes and 
centrifuging tubes at 500x g for 5 minutes to remove debris. Media samples are added to 2x LDS Sample 
Buffer (Invitrogen, Inc. Carlsbad. CA) and expression is measured by Western blot analysis (as described 
in Example 5) using either anti-BoNT/A or anti-His antibodies in order to identify baculoviral stocks 
expressing BoNT/A-ED-PARITb. 

[0252] BoNT/A-ED-PARITb is purified using the IMAC procedure, as described in Example 5. 
Expression from each culture is evaluated by a Bradford dye assay, polyacrylamide gel electrophoresis 
and Western blot analysis (as described in Example 5) in order to detennine whether the amounts of 
BoNT/A-ED-PARITb produced. 

Example 8 

Expression of Modified Clostridial Toxins in a Mammalian Cell 

[0253] The following example illustrates a procedure useful for expressing any of the modified Clostridial 
toxins disclosed in the present specification In a mammalian cell. 

[0254] To construct a suitable mammalian expression constmct encoding a modified Clostridial toxin, 
restriction endonuclease sites suitable for cloning an operably linked polynucleotide molecule into a 
pSecTag2 vector (Invitrogen, Inc, Carlsbad, CA) are incorporated into the 5'- and 3' ends of the 
polynucleotide molecule SEQ ID NO: 136 encoding BoNT/A-ED-PARITb of SEQ ID NO: 85. This 
polynucleotide molecule is synthesized and a pUCBHB1/BoNT/A-ED-PAR1Tb construct is obtained as 
described in Example 1. This construct is digested with restriction enzymes that 1) excise the insert 
containing the open reading frame of SEQ ID NO: 136 encoding BoNT/A-ED-PARITb; and 2) enable this 
insert to be operably-linked to a pSecTag2 vector. This insert is subcloned using a T4 DNA ligase 
procedure into a pSecTag2 vector that is digested with appropriate restriction endonucleases to yield 
pSecTag2/ BoNT/A-ED-PARITb. The ligation mixture is transfonmed into chemically competent E. coli 
DH5a cells (Invitrogen, Inc, Carisbad, CA) using a heat shock method, plated on 1.5% Luria-Bertani agar 
plates (pH 7.0) containing 100 ng/mL of Ampicillin, and placed In a 37 "C Incubator for ovemight growth. 
Bacteria containing expression constructs are identified as Ampicillin resistant colonies. Candidate 
constructs are isolated using an alkaline lysis plasmid mini-preparation procedure and analyzed by 
restriction endonuclease digest mapping to determine the presence and orientation of the insert. This 
cloning strategy yielded a pSecTag2 expression construct comprising the polynucleotide molecule of 
SEQ ID NO: 136 encoding the BoNT/A-ED-PARITb of SEQ ID NO: 85 operably-linked to a carboxyl- 
temiinal c-myc and polyhistidine binding peptides (FIG. 12). 
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[0255] A similar cloning strategy is used to mal<e pSecTag2 expression constructs comprising the 
polynucleotide molecule of SEQ ID NO: 109 encoding BoNT/A-ED-PAR1Tb of SEQ ID NO: 85; SEQ ID 
NO: 110 or SEQ ID NO: 137 encoding BoNT/A-ED-PARIXa of SEQ ID NO: 86; the polynucleotide 
molecule of SEQ ID NO: 111 or SEQ ID NO: 138 encoding BoNT/A-ED-PAR2Tp of SEQ ID NO: 87; the 
polynucleotide molecule of SEQ ID NO: 112 or SEQ ID NO: 139 encoding BoNT/A-ED-PAR2Xa of SEQ 
ID NO: 88; the polynucleotide molecule of SEQ ID NO: 113 or SEQ ID NO: 140 encoding BoNT/A-ED- 
PARSTb of SEQ ID NO: 89; the polynucleotide molecule of SEQ ID NO: 114 or SEQ ID NO: 141 
encoding BoNT/A-ED-PAR3Xa of SEQ ID NO: 90; the polynucleotide molecule of SEQ ID NO: 115 or 
SEQ ID NO: 142 encoding BoNT/A-ED-PAR4Tb of SEQ ID NO: 91; and the polynucleotide molecule of 
SEQ ID NO: 116 or SEQ ID NO: 143 encoding BoNT/A-ED-PAR4Xa of SEQ ID NO: 92. 

102561 A similar cloning strategy Is used to make pSecTag2 expression constructs comprising the 
polynucleotide molecule of SEQ ID NO: 117 encoding BoNT/A-TD-PARIXa of SEQ ID NO: 93; SEQ ID 
NO: 118 or SEQ ID NO: 145 encoding BoNT/A-TD-PARIXa of SEQ ID NO: 94; the polynucleotide 
molecule of SEQ ID NO: 119 or SEQ ID NO: 146 encoding BoNT/A-TD-PAR2Tp of SEQ ID NO: 95; the 
polynucleotide molecule of SEQ ID NO: 120 or SEQ ID NO: 147 encoding BoNT/A-TD-PAR2Xa of SEQ 
ID NO: 96; the polynucleotide molecule of SEQ ID NO: 121 or SEQ ID NO: 148 encoding BoNT/A-TD- 
PARITb of SEQ ID NO: 97; the polynucleotide molecule of SEQ ID NO: 122 or SEQ ID NO: 148 
encoding BoNT/A-TD-PAR3Xa of SEQ ID NO: 98; the polynucleotide molecule of SEQ ID NO: 123 or 
SEQ ID NO: 150 encoding BoNT/A-TD-PAR4Tb of SEQ ID NO: 99; and the polynucleotide molecule of 
SEQ ID NO: 124 or SEQ ID NO: 151 encoding BoNT/A-TD-PAR4Xa of SEQ ID NO: 100. 

[0257] A similar cloning strategy is used to make pSecTag2 expression constructs comprising the 
polynucleotide molecule of SEQ ID NO: 125 encoding BoNT/A-BD-PARITb of SEQ ID NO: 101; the 
polynucleotide molecule of SEQ ID NO: 126 or SEQ ID NO: 153 encoding BoNT/A-BD-PARIXa of SEQ 
ID NO: 102; the polynucleotide molecule of SEQ ID NO: 127 or SEQ ID NO: 154 encoding BoNT/A-BD- 
PAR2Tp of SEQ ID NO: 103; the polynucleotide molecule of SEQ ID NO: 128 or SEQ ID NO: 155 
encoding BoNT/A"BD-PAR2Xa of SEQ ID NO: 104; the polynucleotide molecule of SEQ ID NO: 129 or 
SEQ ID NO: 156 encoding BoNT/A-BD-PAR3Tb of SEQ ID NO: 105; the polynucleotide molecule of SEQ 
ID NO: 130 or SEQ ID NO: 157 encoding BoNT/A-BD-PAR3Xa of SEQ ID NO: 106; the polynucleotide 
molecule of SEQ ID NO: 131 or SEQ ID NO: 158 encoding BoNT/A-BD-PAR4Tb of SEQ ID NO: 107; and 
the polynucleotide molecule of SEQ ID NO: 132 or SEQ ID NO: 159 encoding BoNT/A-BD-PAR4Xa of 
SEQ ID NO: 108. 

[0258] To transiently express modified Clostridial toxin In a cell line, about 1.5x10° SH-SY5Y cells are 
plated in a 35 mm tissue culture dish containing 3 mL of complete Dulbecco's l\/lodified Eagle Media 
(DMEM), supplemented with 10% fetal bovine serum (PES), 1x penicillin/streptomycin solution 
(Invitrogen, Inc. Carisbad, CA) and 1x MEM non-essential amino acids solutton (Invitrogen, Inc, Carlsbad. 
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CA), and grown in a 37 "C incubator under 5% carbon dioxide until cells reach a density of about 5x10^ 
cells/ml (6-16 hours). A 500 \iL transfection solution is prepared by adding 250 \iL of OPTI-MEIVI 
Reduced Serum Medium containing 15 pL of LipofectAmine 2000 (Invitrogen, Carlsbad, CA) incubated at 
room temperature for 5 minutes to 250 pL of OPTI-MEM Reduced Serum Medium containing 5 pg of a 
pSecTag2 expression construct encoding a modified Clostridial toxin, such as, e.g.. pSecTag2/BoNT/A- 
ED-PARITb. This transfection is incubated at room temperature for approximately 20 minutes. The 
complete, supplemented DMEM media is replaced with 2 mL of OPTI-MEM Reduced Serum Medium and 
the 500 pL transfection solution is added to the SH-SY5Y cells and the cells are incubated in a 37 "C 
incubator under 5% carbon dioxide for approximately 6 to 18 hours. Transfection media is replaced with 
3 mL of fresh complete, supplemented DMEM and the cells are incubated in a 37 "C Incubator under 5% 
carbon dioxide for 48 hours. Both media and cells are collected for expression analysis of BoNT/A-ED- 
PARITb. Media is harvested by transferring the media to 15 mL snap-cap tubes and centrifuging tubes 
at 500X g for 5 minutes to remove debris. Cells are harvested by rinsing cells once with 3.0 mL of 100 
mM phosphate-buffered saline, pH 7.4 and lysing cells with a buffer containing 62.6 mM 2-amino-2- 
hydroxymethyl-1.3-propanediol hydrochloric acid CTris-HCI), pH 6.8 and 2% sodium lauryl sulfate (SDS). 
Both media and cell samples are added to 2x LDS Sample Buffer (Invitrogen, Inc. Carlsbad. CA) and 
expression is measured by Western blot analysis (as described In Example 5) using either anti-BoNT/A, 
antl-c-myc or anti-Hls antibodies in order to identify pSecTag2 constmcts expressing BoNT/A-ED- 
PARITb. A similar procedure can be used to transiently express a pSecTag2 constmct encoding any of 
the modified Clostridial toxin of SEQ ID NO: 86 to SEQ ID NO: 108. 



[0259] To generate a stably-integrated cell line expressing a modified Clostridial toxin, approximately 
1.5x1(f SH-SY5Y cells are plated in a 35 mm tissue culture dish containing 3 mL of complete DMEM, 
supplemented with 10% FBS, 1x penicillin/streptomycin solution (Invitrogen, Inc, Carlsbad, CA) and 1x 
MEM non-essential amino acids solution (Invitrogen, Inc, Carisbad, CA), and grown in a 37 °C incubator 
under 5% carbon dioxide until cells reach a density of about 5x10^ cells/ml (6-16 hours). A 500 pL 
transfection solution is prepared by adding 250 pL of OPTI-MEM Reduced Serum Medium containing 15 
pL of LipofectAmine 2000 (Invitrogen, Carlsbad, CA) incubated at room temperature for 5 minutes to 250 
pL of OPTI-MEM Reduced Serum Medium containing 5 pg of a pSecTag2 expression construct encoding 
a modified Clostridial toxin, such as. e.g.. pSecTag2/BoNT/A-ED-PAR1Tb. This transfection solution Is 
incubated at room temperature for approximately 20 minutes. The complete, supplemented DMEM 
media is replaced with 2 mL of OPTI-MEM Reduced Serum Medium and the 500 pL transfection solution 
is added to the SH-SY5Y cells and the cells are incubated In a 37 "C incubator under 5% carison dioxide 
for approximately 6 to 18 hours. Transfection media is replaced with 3 mL of fresh complete, 
supplemented DMEM and cells are incubated in a 37 "C incubator under 5% carbon dioxide for 
approximately 48 hours. Media Is replaced with 3 mL of fresh complete DMEM. containing approximately 
5 pg/mL of Zeocin™, 10% FBS, 1x penicillin/streptomycin solution (Invitrogen, Inc. Carisbad, CA) and 1x 
MEM non-essential amino acids solution (Invitrogen. Inc, Carlsbad, CA). Cells are incubated in a 37 "C 
incubator under 5% carbon dioxide for approximately 3-4 weeks, with old media being replaced with fresh 
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Zeocin™-selec8ve, complete, supplemented DMEM every 4 to 5 days. Once Zeocin™-resistant colonies 
are established, resistant clones are replated to new 35 mm culture plates containing fresh complete 
DMEM, supplemented with approximately 5 pg/mL of Zeocin™. 10% FBS. 1x penicillin/streptomycin 
solution (Invitrogen, Inc. Carlsbad, CA) and Ix MEM non-essential amino acids solution (Invitrogen. Inc. 
Carlsbad, CA), until these cells reach a density of 6 to 20x10= cells/mL To test for expression of BoNT/A- 
ED-PARITb from SH-SY5Y ceil lines that have stably-integrated a pSecTag2/BoNT/A-ED-PAR1Tb. 
approximately 1.5x10= SH-SY5Y cells from each cell line are plated in a 35 mm tissue culture dish 
containing 3 mL of Zeocin™-selective, complete, supplemented DMEM and grown in a 37 °C incubator 
under 5% carbon dioxide until cells reach a density of about 5x10= cells/ml (6-16 hours). Media is 
replaced with 3 mL of fresh Zeocin™-selective. complete, supplemented DMEM and cells are incubated 
in a 37 °C incubator under 5% carbon dioxide for 48 hours. Both media and cells are collected for 
expression analysis of BoNT/A-c-myc-His. Media is harvested by transfenring the media to 15 mL snap- 
cap tubes and centrifuging tubes at 500x g for 5 minutes to remove debris. Cells are han«st by rinsing 
cells once with 3.0 mL of 100 mM phosphate-buffered saline, pH 7.4 and lysing cells with a buffer 
containing 82.8 mM 2-amino-2-hydroxymethyl-1,3-propanediol hydrochloric acid (TrIs-HCI), pH 6.8 and 
2% sodium lauryl sulfate (SDS). Both media and cell samples are added to 2x LDS Sample Buffer 
(Invitrogen, Inc. Carlsbad, CA) and expression is measured by Western blot analysis (as described In 
Example 5) using either anti-BoNT/A, anti-c-myc or anti-His antibodies in order to identify SH-SY5Y cell 
lines expressing BoNT/A-ED-PAR1Tb. The established SH-SY5Y cell line showing the highest 
expression level of BoNT/A-ED-PARITb is selected for large-scale expression using 3 L flasks. 
Procedures for large-scale expression are as outlined above except the starting volume is approximately 
800-1000 mL of complete DMEM and concentrations of all reagents are proportionally increased for this 
volume. A similar procedure can be used to stably express a pSecTag2 construct encoding any of the 
modified Clostridial toxin of SEQ ID NO: 86 to SEQ ID NO: 108. 

[0260] BoNT/A-ED-PAR1Tb is purified using the IMAC procedure, as described in Example 5. 
Expression from each culture is evaluated by a Bradford dye assay, polyacrylamide gel electrophoresis 
and Western blot analysis (as described in Example 5) in order to detenmine whether the amounts of 
BoNT/A-ED-PARITb produced. 

[0261] Although aspects of the present invention have been described with reference to the disclosed 
embodiments, one skilled in the art will readily appreciate that the specific examples disclosed are only 
illustrative of these aspects and in no way limit the present Invention. Various modifications can be made 
without departing from the spirit of the present Invention. 
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What is claimed: 

1 . A modified Clostridial toxin comprising: 

a) a PAR ligand domain: 

b) a Clostridial toxin enzymatic domain; 

c) a Clostridial toxin translocation domain; and 
cO a Clostridial toxin binding domain. 

2. The modified Clostridial toxin according to Claim 1. wherein the PAR ligand domain is operationally- 
linked to the amino terminus of the Clostridial toxin enzymatic domain. 

3. The modified Clostridial toxin according to Claim 2, wherein the modified Clostridial toxin comprises 
an amino to carboxyl single polypeptide linear order comprising the PAR ligand domain, the 
Clostridial toxin enzymatic domain, the Clostridial toxin translocation domain and the Clostridial toxin 
binding domain. 

4 The modified Clostridia! toxin according to Claim 2, wherein the modified Clostridial toxin comprises 
an amino to carboxyl single polypeptide linear order comprising the PAR ligand domain, the 
Clostridial toxin enzymatic domain, the Clostridial toxin binding domain and the Clostndial toxin 
translocation domain. 

5. The modified Clostridial toxin according to Claim 1, wherein the PAR ligand domain is operationally- 
linked to the amino terminus of the Clostridial toxin translocation domain. 

6 The modified Clostridial toxin according to Claim 5, wherein the modified Clostridial toxin comprises 
an amino to carboxyl single polypeptide linear order comprising the Clostridial toxin binding domain, 
the Clostridial toxin enzymatto domain, the PAR ligand domain and the Clostridial toxin translocation 
domain. 

7. The modified Clostridial toxin according to Claim 5, wherein the modified Clostridial toxin comprises 
an amino to carboxyl single polypeptide linear order comprising the Clostridial toxin enzymatic 
domain, the PAR ligand domain, the Clostridial toxin translocation domain and the Clostridial toxin 
binding domain. 

8. The modified Clostridial toxin according to Claim 1, wherein the PAR ligand domain is operationally- 
linked to the amino temninus of the Clostridial toxin binding domain. 

9 The modified Clostridial toxin according to Claim 8, wherein the modified Clostridial toxin comprises 
an amino to carboxyl single polypeptide linear order comprising the Clostridial toxin enzymatic 
domain, the PAR ligand domain, the Clostridial toxin binding domain and the Clostridial toxin 
translocation domain. 

10. The modified Clostridial toxin according to Claim 1, wherein the modified Clostridial toxin further 
comprises a protease cleavage site; wherein cleavage of the protease cleavage site unmasks the 
PAR ligand domain. 

11. The modified Clostridial toxin according to Claim 1, wherein the PAR ligand domain comprises a 
PARI ligand domain. 

12 The modified Clostridial toxin according to Claim 11, wherein the PARI ligand domain comprises 
' SEQ ID NO: 13, SEQ ID NO: 14. SEQ ID NO: 15, SEQ ID NO: 16, SEQ ID NO: 17, SEQ ID NO: 18. 
SEQ ID NO: 19, SEQ ID NO: 20, SEQ ID NO: 21, SEQ ID NO: 22, SEQ ID NO: 23 or SEQ ID NO: 
133. 

13. The modified Clostridial toxin according to Claim 1, wherein the PAR ligand domain comprises a 
PAR2 ligand domain. 
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14. The modified Clostridial toxin according to Claim 13, wherein the PAR2 ligand domain comprises 
SEQ ID NO: 24 or SEQ ID NO: 25. 

15. The modified Clostridial toxin according to Claim 1, wherein the PAR ligand domain comprises a 
PAR3 ligand domain. 

16. The modified Clostridial toxin according to Claim 15, wherein the PARS ligand domain comprises 
' SEQ ID NO: 26. SEQ ID NO: 27 or SEQ ID NO: 134. 

17. The modified Clostridial toxin according to Claim 1, wherein the PAR ligand domain comprises a 
PAR4 ligand domain. 

18. The modified Clostridial toxin according to Claim 17, wherein the PAR4 ligand domain comprises 
SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 31, SEQ ID NO: 32, SEQ ID NO: 33, 
SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID NO: 37, SEQ ID NO: 38, SEQ ID NO: 39, 
SEQ ID NO: 40, SEQ ID NO: 41, SEQ ID NO: 42, SEQ ID NO: 43. SEQ ID NO: 44. SEQ ID NO: 45, 
SEQ ID NO: 46. SEQ ID NO: 47, SEQ ID NO: 135 or SEQ ID NO: 160. 

19. The modified Clostridial toxin according to Claim 1, wherein the modified Clostridial toxin is a modified 
Botulinum toxin comprising a PAR ligand domain, a Botulinum toxin enzymatic domain, a Botulinum 
toxin translocation domain and a Botulinum toxin binding domain. 

20. The modified Clostridial toxin according to Claim 19, wherein the modified Botulinum toxin is a 
modified BoNT/A comprising a PAR ligand domain, a BoNT/A enzymatic domain, a BoNT/A 
translocation domain and a BoNT/A binding domain. 

21. The modified Clostridial toxin according to Claim 19, wherein the modified Botulinum toxin is a 
modified BoNT/B comprising a PAR ligand domain, a BoNT/B enzymatic domain, a BoNT/B. 
translocation domain and a BoNT/B binding domain. 

22. The modified Clostridial toxin according to Claim 19, wherein the modified Botulinum toxin is a 
modified BoNT/CI comprising a PAR ligand domain, a BoNT/CI enzymatic domain, a BoNT/CI 
translocation domain and a BoNT/CI binding domain. 

23. The modified Clostridial toxin according to Claim 19, wherein the modified Botulinum toxin is a 
modified BoNT/D comprising a PAR ligand domain, a BoNT/D enzymatic domain, a BoNT/D 
translocation domain and a BoNT/D binding domain. 

24. The modified Clostridial toxin according to Claim 19, wherein the modified Botulinum toxin is a 
modified BoNT/E comprising a PAR ligand domain, a BoNT/E enzymatic domain, a BoNT/E 
translocation domain and a BoNT/E binding domain. 

25. The modified Clostridial toxin according to Claim 19, wherein the modified Botulinum toxin is a 
modified BoNT/F comprising a PAR ligand domain, a BoNT/F enzymatic domain, a BoNT/F 
translocation domain and a BoNT/F binding domain. 

26. The modified Clostridial toxin according to Claim 19, wherein the modified Botulinum toxin is a 
modified BoNT/G comprising a PAR ligand domain, a BoNT/G enzymatic domain, a BoNT/G 
translocation domain and a BoNT/G binding domain. 

27. The modified Clostridial toxin according to Claim 1 , wherein the modified Clostridial toxin is a modified 
Tetanus toxin comprising a PAR ligand domain, a Tetanus toxin enzymatic domain, a Tetanus toxin 
translocation domain and a Tetanus toxin binding domain. 

28. A polynucleotide molecule encoding a modified Clostridial toxin, the polynucleotide molecule 
comprising: 

a) polynucleotide molecule encoding a PAR ligand domain; 

b) polynucleotide molecule encoding a Clostridial toxin enzymatic domain; 

108 of 112 



wo 2006/026780 



PCT/US2005/031613 



Steward, L.E. et al, Degradable Clostridial l oxins 

c) polynucleotide molecule encoding a Clostridial toxin translocation domain; and 

d) polynucleotide molecule encoding a Clostridial toxin binding domain. 

29. The polynucleotide molecule according to Claim 28, wherein the polynucleotide molecule encodes a 
polypeptide comprising the PAR ligand domain operationally-linked to the amino terminus of the 
Clostridial toxin enzymatic domain. 

30. The polynucleotide molecule according to Claim 29, wherein the polynucleotide molecule encodes a 
modified Clostridial toxin comprising an amino to carboxyl single polypeptide linear order comprising 
the PAR ligand domain, the Clostridial toxin enzymatic domain, the Clostridial toxin translocation 
domain and the Clostridial toxin binding domain. 

31. The polynucleotide molecule according to Claim 29, wherein the polynucleotide molecule encodes a 
modified Clostridial toxin comprising an amino to carboxyl single polypeptide linear order comprising 
the PAR ligand domain, the Clostridial toxin enzymatic domain, the Clostridial toxin binding domain 
and the Clostridial toxin translocation domain. 

32. The polynucleotide molecule according to Claim 28, wherein the polynucleotide molecule encodes a 
polypeptide comprising the PAR ligand domain operationally-linked to the amino terminus of the 
Clostridial toxin translocation domain. 

33. The polynucleotide molecule according to Claim 32, wherein the polynucleotide molecule encodes a 
modified Clostridial toxin comprising an amino to carboxyl single polypeptide linear order comprising 
the Clostridial toxin binding domain, the Clostridial toxin enzymatic domain, the PAR ligand domain 
and the Clostridial toxin translocation domain. 

34. The polynucleotide molecule according to Claim 32, wherein the polynucleotide molecule encodes a 
modified Clostridial toxin comprising an amino to carboxyl single polypeptide linear order comprising 
the Clostridial toxin enzymatic domain, the PAR ligand domain, the Clostridial toxin translocation 
domain and the Clostridial toxin binding domain. 

35. The polynucleotide molecule according to Claim 28, wherein the polynucleotide molecule encodes a 
polypeptide comprising the PAR ligand domain operationally-linked to the amino terminus of the 
Clostridial toxin binding domain. 

36. The polynucleotide molecule according to Claim 35, wherein the polynucleotide molecule encodes a 
modified Clostridial toxin comprising an amino to carboxyl single polypeptide linear order comprising 
the Clostridial toxin enzymatic domain, the PAR ligand domain, the Clostridial toxin binding domain 
and the Clostridial toxin translocation domain. 

37. The polynucleotide molecule according to Claim 28, wherein the polynucleotide molecule further 
encodes a protease cleavage site; wherein cleavage of the protease cleavage site unmasks the PAR 
ligand domain. 

38. The polynucleotide molecule according to Claim 28, wherein the polynucleotide molecule encoding 
the PAR ligand domain comprises a PARI ligand domain. 

39. The polynucleotide molecule according to Claim 38, wherein the polynucleotide molecule encodes 
the PARI ligand domain comprising SEQ ID NO: 13, SEQ ID NO: 14, SEQ ID NO: 15, SEQ ID NO: 
16, SEQ ID NO: 17, SEQ ID NO: 18, SEQ ID NO: 19, SEQ ID NO: 20. SEQ ID NO: 21, SEQ ID NO: 
22, SEQ ID NO: 23 or SEQ ID NO: 133. 

40. The polynucleotide molecule according to Claim 28, wherein the polynucleotide molecule encoding 
the PAR ligand domain comprises a PAR2 ligand domain. 

41 . The polynucleotide molecule according to Claim 40, wherein the polynucleotide molecule encodes 
the PAR2 ligand domain comprises SEQ ID NO: 24 or SEQ ID NO: 25. 
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42. The polynucleotide molecule according to Claim 28. wherein the polynucleotide molecule encoding 
the PAR ligand domain comprises a PAR3 ligand domain. 

43. The polynucleotide molecule according to Claim 42, wherein the polynucleotide molecule encodes 
the PARS ligand domain comprises SEQ ID NO: 26, SEQ ID NO: 27 or SEQ ID NO: 134. 

44. The polynucleotide molecule according to Claim 28, wherein the polynucleotide molecule encoding 
the PAR ligand domain comprises a PAR4 ligand domain. 

45. The polynucleotide molecule according to Claim 44, wherein the polynucleotide molecule encodes 
the PAR4 ligand domain comprises SEQ ID NO: 28, SEQ ID NO: 29, SEQ ID NO: 30, SEQ ID NO: 
31, SEQ ID NO: 32, SEQ ID NO: 33, SEQ ID NO: 34, SEQ ID NO: 35, SEQ ID NO: 36, SEQ ID NO: 
37, SEQ ID NO: 38. SEQ ID NO: 39. SEQ ID NO: 40, SEQ ID NO: 41. SEQ ID NO: 42, SEQ ID NO: 
43. SEQ ID NO: 44, SEQ ID NO: 45, SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO: 135 or SEQ ID 
NO: 160. 

46. The polynucleotide molecule according to Claim 28, wherein the polynucleotide molecule encoding 
the modified Clostridial toxin comprises a polynucleotide molecule encoding a modified Botulinum 
toxin comprising a PAR ligand domain, a Botulinum toxin enzymatic domain, a Botulinum toxin 
translocation domain and a Botulinum toxin binding domain. 

47. The modified Clostridial toxin according to Claim 46, wherein the polynucleotide molecule encoding 
the modified Botulinum toxin comprises a polynucleotide molecule encoding a modified BoNT/A 
comprising a PAR ligand domain, a BoNT/A enzymatic domain, a BoNT/A translocation domain and a 
BoNT/A binding domain. 

48. The modified Clostridial toxin according to Claim 46, wherein the polynucleotide molecule encoding 
the modified Botulinum toxin comprises a polynucleotide molecule encoding a modified BoNT/B 
comprising a PAR ligand domain, a BoNT/B enzymatic domain, a BoNT/B translocation domain and a 
BoNT/B binding domain. 

49. The modified Clostridial toxin according to Claim 46, wherein the polynucleotide molecule encoding 
the modified Botulinum toxin comprises a polynucleotide molecule encoding a modified B0NT/CI 
comprising a PAR ligand domain, a B0NT/CI enzymatic domain, a B0NT/CI translocation domain 
and a B0NT/CI binding domain. 

50. The modified Clostridial toxin according to Claim 46, wherein the polynucleotide molecule encoding 
the modified Botulinum toxin comprises a polynucleotide molecule encoding a modified BoNT/D 
comprising a PAR ligand domain, a BoNT/D enzymatic domain, a BoNT/D translocation domain and 
a BoNT/D binding domain. 

51. The modified Clostridial toxin according to Claim 46. wherein the polynucleotide molecule encoding 
the modified Botulinum toxin comprises a polynucleotide molecule encoding a modified BoNT/E 
comprising a PAR ligand domain, a BoNT/E enzymatic domain, a BoNT/E translocation domain and a 
BoNT/E binding domain. 

52. The modified Clostridial toxin according to Claim 46, wherein the polynucleotide molecule encoding 
the modified Botulinum toxin comprises a polynucleotide molecule encoding a modified BoNT/F 
comprising a PAR ligand domain, a BoNT/F enzymatic domain, a BoNT/F translocation domain and a 
BoNT/F binding domain. 

53. The modified Clostridial toxin according to Claim 46, wherein the polynucleotide molecule encoding 
the modified Botulinum toxin comprises a polynucleotide molecule encoding a modified BoNT/G 
comprising a PAR ligand domain, a BoNT/G enzymatic domain, a BoNT/G translocation domain and 
a BoNT/G binding domain. 

54. The modified Clostridial toxin according to Claim 28, wherein the polynucleotide molecule encoding 
the modified Clostridial toxin comprises a polynucleotide molecule encoding a modified Tetanus toxin 
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comprising a PAR ligand domain, a Tetanus toxin enzymatic domain, a Tetanus toxin translocation 
domain and a Tetanus toxin binding domain. 

55. A method of producing a modified Clostridial toxin comprising the step of expressing a modified 
Clostridial toxin encoded by a polynucleotide molecule in a cell, wherein the modified Clostridial toxin 
comprising a PAR ligand domain; a Clostridial toxin enzymatic domain; a Clostridial toxin 
translocation domain; and a Clostridial toxin binding domain. 

56. A methods of producing a modified Clostridial toxin comprising the steps of: 

a. introducing into a cell a polynucleotide molecule encoding a modified Clostridial toxin comprising 
a PAR ligand domain; a Clostridial toxin enzymatic domain; a Clostridial toxin translocation 
domain; and a Clostridial toxin binding domain; and 

b. expressing the modified Clostridial toxin encoded by the polynucleotide molecule. 

57. A modified Clostridial toxin comprising: 

a) a PAR ligand domain; 

b) a Clostridial toxin enzymatic domain; 

c) a Clostridial toxin translocation domain; and 

d) a non-Clostridial toxin binding domain. 

58. The modified Clostridial toxin according to Claim 57, wherein the non-Clostridial toxin binding domain 
is selected from the group consisting of a Nerve growth factor (NGF), a Leukemia inhibitory factor 
(LIF), a Basic fibroblast growth factor (bFGF), a Brain-derived neurotrophic factor (BDNF). a 
Neurotrophin-3 (NT-3), a Hydra head activator peptide (HHAP), a Transfonming growth factor 1 (TGF- 
1), a Transfomiing growth factor 2 (TGF-2), a Transfomning growth factor 3(TGF-3), an Epidermal 
growth factor (EGF) or a Ciliary neurotrophic factor (CNTF). 

59. The modified Clostridial toxin according to Claim 57, wherein the non-Clostridial toxin binding domain 
Is selected from the group consisting of a Tumor necrosis factor (TNF-), an lnterieukin-1 (IL-I), an 
lnterieukin-1 (IL-1) or an lnterieukin-8 (IL-8). 

60. The modified Clostridial toxin according to Claim 57, wherein the non-Clostridial toxin binding domain 
is selected from the group consisting of a Bradykinin, a Dynorphin, a p-endorphin, an Etorphine, an 
Endomorphin-1, an Endomorphin-2, a Leu-enkephalin, a Met-enkephalin, a Galanin, a Lofentanil or a 
Nociceptin. 

61. The modified Clostridial toxin according to Claim 57, wherein the non-Clostridial toxin binding domain 
is selected from the group consisting of an antibody against the lactoseries carbohydrate epitopes 
found on the surface of dorsal root ganglion neurons {e.g. monoclonal antibodies 1B2 and LA4), an 
antibody against any of the receptors for the binding domains given above or an antibody against the 
surface expressed antigen Thyl {e.g. monoclonal antibody MRC 0X7). 
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SEQUENCE LISTING 

<110> Li, Shengwen 

Steward, Lance E. 
Fernandez -Salas , Ester 
Gilmore, Marcella 
Francis, Joe 
Aoki, Kei Roger 

<120> Degradable Clostridial Toxins 

<130> 17757 (BOT) 

<160> 160 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 1296 
<212> PRT 

<213> Clostridium botulinum Serotype A 
<220> 

<221> DOMAIN 
<222> (1)...(448) 

<223> Light chain comprising the enzymatic domain. 

<221> DOMAIN 

<222> (449) . . - (860) 

<223> Amino-terminal half of heavy chain comprising the 
translocation domain. 

<221> DOMAIN 

<222> (861) ... (1296) 

<223> Carboxyl-tentdnal half of heavy chain comprising 
the binding domain. 



<400> 1 



Met 


Pro 


Phe 


Val 


Asn 


Lys 


Gin 


Phe 


Asn 


Tyr 


Lys 


Asp 


Pro 


Val 


Asn 


Gly 


1 








5 










10 










15 




Val 


Asp 


He 


Ala 


Tyr 


He 


Lys 


He 


Pro 


Asn 


Ala 


Gly 


Gin 


Met 


Gin 


Pro 






20 










25 










30 






Val 


Lys 


Ala 


Phe 


Lys 


He 


His 


Asn 


Lys 


He 


Trp 


Val 


He 


Pro 


Glu 


Arg 




35 










40 










45 








Asp 


Thr 


Phe 


Thr 


Asn 


Pro 


Glu 


Glu 


Gly 


Asp 


Leu 


Asn 


Pro 


Pro 


Pro 


Glu 


50 










55 










60 










Ala 


Lys 


Gin 


Val 


Pro 


Val 


Ser 


Tyr 


Tyr 


Asp 


Ser 


Thr 


Tyr 


Leu 


Ser 


Thr 


65 








70 










75 










80 


Asp 


Asn 


Glu 


Lys 


Asp 
85 


Asn 


Tyr 


Leu 


Lys 


Gly 
90 


Val 


Thr 


Lys 


Leu 


Phe 
95 


Glu 


Arg 


He 


Tyr 


Ser 

100 


Thr 


Asp 


Leu 


Gly 


Arg 

105 


Met 


Leu 


Leu 


Thr 


Ser 

110 


He 


Val 


Arg 


Gly 


He 
115 


Pro 


Phe 


Trp 


Gly 


Gly 
120 


Ser 


Thr 


He 


Asp 


Thr 
125 


Glu 


Leu 


Lys 


Val 


He 
130 


Asp 


Thr 


Asn 


Cys 


He 
135 


Asn 


Val 


He 


Gin 


Pro 
140 


Asp 


Gly 


Ser 


Tyr 


Arg 


Ser 


Glu 


Glu 


Leu 


Asn 


Leu 


Val 


He 


He 


Gly 


Pro 


Ser 


Ala 


Asp 


He 


145 










150 










155 










160 


He 


Gin 


Phe 


Glu 


Cys 


Lys 


Ser 


Phe 


Gly 


His 


Glu 


Val 


Leu 


Asn 


Leu 


Thr 
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1 fiR 

X U ^ 








170 








175 




ajlq ash 




Tyr 


oxy 


DcsX 


X IIX 


Gin 


Tyr He Arg 


Phe 


Ser 


Pro 


Asp 


Phe 






1 ftn 
xou 










185 






190 






Thr Phe 


urxy 


Din A 


oxu 


OXU 


oc?x 


Leu 


Glu Val Asp 


Thr 


Asn 


Pro 


Leu 


Leu 




X j^D 










200 






205 








larXy Jt\±ei 


Vjxy 


Lys 




AXa. 


X IIX 


Asp 


Pro Ala Val 


Thr 


Leu 


Ala 


His 


Glu 












^X3 






220 










lieu Xl6 


xlXS 


AX a 


ijxy 


IlXS 


Ar^ 


Leu Tyr Gly He 


Ala 


He 


Asn 


Pro 


Asn 
















235 










240 




Jrne 


Lys 


VaX 


Asn 


XllX 


Asn Ala Tyr Tyr 


Glu 


Met 


Ser 


Glv 


Leu 














250 








255 




Glu Val 


Ser 


Pxie 


ValU 


ivXU 


Leu 


Arg Thr Phe Gly 


Gly His 




Ala 


















265 






270 






Phe He 


Asp 


Ser 


Leu 


V7xn 


oXU 


Asn 


Glu Phe Arg 


Leu 


Tyr 


T\7T" 

xyx 


xyx 


Asn 




275 










280 






0 Q R 








Lys Phe 


Lys 


Asp 


xxe 


AX a 


C A V* 

oer 


Thr 


Leu Asn Lys 


Ala 


Lys 


Ser 


He 


Val 


0 fi r\ 

290 










0 Q 
















Gly TJir 


Thr 


AX a 


Ser 


Leu 


laXn 


Tyr Met Lys Asn 


vax 


irne 


Lys 


Glu 


Lys 


1 A e 

305 








JXU 






315 










320 


Tyx Leu 


Leu 


Ser 


I7XU 


Asp 


X lix 


Ser Gly Lys Phe 


Ser 


vax 


Asp 


Lys 


Leu 






0 f\ 








330 








335 




Lys Phe 


Asp 


Lys 


Leu 


Tyx 


Lys 


Met 


Leu Thr Glu 


xxe 


Tyr 


Thr 


Glu 


Asp 














345 






350 






Asn Phe 


Val 


Lys 


irne 


irXie 


Lys 


Val 


Leu Asn Arg 


Lys 


inr 


XJ^X 


Leu 


Asn 




355 










360 






365 








Phe Asp 


Lys 


Ala 


Val 


Phe 


Lys 


He 


Asn He Val 


Pro 


Lys 


Val 


Asn 


Tyr 


370 
















380 










Thr He 


Tyr 


Asp 


VffXy 




Aoll 


Leu Arg Asn Thr 


Asn 


Leu 


Ala 


Ala 


Asn 


385 












395 










400 


Pne Asn 


Gly 


txXn 


Asn 


ixir 


oXU 


He 


Asn Asn Met 


Asn 


Phe 


Thr 


Lys 


Leu 














410 








415 




Lys Asn 


Pile 


Tnr 




Leu 


t>Vl A 

irne 


Glu 


Phe Tyr Lys 


Leu 


Leu 


V* Jf 0 


Val 


Arg 














425 






430 






Gly He 


xle 


Thr 


Ser 


Lys 


Thr 


Lys 


Ser Leu Asp 


Lys 


Gly 




Aqd 

A91X 


Lys 


>l "3 C 

435 










440 






445 








Ala Leu 


Asn 


Asp 


Leu 


Cys 


Tl A 

Xxe 


Lys 


Val Asn Asn 


Trp 


Asp 


Leu 


Phe 


Phe 


A c r\ 

450 










/I c: 






460 










Ser Pro 


Ser 


V7XU 


Asp 


Asn 


nVi A 
iriie 


Thr Asn Asp Leu 


Asn 


Lys 


wXjf 


Glu 


Glu 


465 














475 










480 


He Thar 


ber 


Asp 


Thr 


Asn 


Tl A 

xxe 


Glu 


Ala Ala Glu 


Glu 


Asn 


He 


Ser 


Leu 






^OD 








490 








495 




Asp lieu 


xxe 


oxn 


oXZl 


lyr 


±yr 


Leu 


Thr Phe Asn 


Phe Asp 


Asn 


Glu 


Pro 






DUU 










505 






510 






VjrXU ASn 


xxe 


ber 


Tl A 


m 11 

VjXIX 




Leu 


Ser Ser Asp 


He 


He 


Glv 


Gin 


Leu 




DXD 










520 






525 








Glu Leu 


neu 


Pro 


Asn 


Tl A 

X xts 


ox LL 


Arg 


Phe Pro Asn 


Gly Lys 


Lys 


Tvr 


Glu 


















540 












T A^C 


lyr 


Th-r 

XIXJL 






His 


Tyr Leu Arg 


Ala 


Gin 


Glu 


Phe 


Glu 
















555 










560 


IlXS i3xy 


Lys 


Cot" 


TV vrr 

AX y 


Tl^ 




Leu 


Thr Asn Ser 


Val 


Asn 


Glu 


Ala 


Leu 








DOD 








570 








575 




Leu Asn 


Pro 


Ser 


Aro 


Val 


Tyr 


Thr 


Phe Phe Ser 


Ser Asp 


Tyr 


Val 


Lys 






580 










585 






590 






Lys Val 


Asn 


Lys 


Ala 


Thr 


Glu 


Ala 


Ala Met Phe 


Leu Gly 


Trp 


Val 


Glu 




595 










600 






605 








Gin Leu 


Val 


Tyr 


Asp 


Phe 


Thr 


Asp 


Glu Thr Ser 


Glu Val 


Ser 


Thr 


Thr 


610 










615 






620 










Asp Lys 


He 


Ala 


Asp 


He 


Thr 


He 


He He Pro 


Tyr 


He 


Gly 


Pro 


Ala 
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625 


630 






635 








640 


Leu Asn lie Gly Asn Met 


Leu 




Lvs ASD ASD 


Phe Val 


Gly 


Ala 


Leu 


645 








650 






655 




He Phe Ser Gly Ala Val 


He 


Leu 


Leu Glu Phe 


He Pro 


Glu 


He 


Ala 


660 








665 




670 






He Pro Val Leu Gly Thr 


Phe 


Ala 


Leu Val Ser 


Tyr He 


Ala 


Asn 


Lys 


675 






680 




685 








Val Leu Thr Val Gin 


Thr 


He 


Asp 


Asn Ala Leu 


Ser Lys 


Arg 


Asn 


Glu 


690 




695 






700 








Lys Trp Asp Glu Val Tyr 


Lys 


Tyr 


He Val Thr 


Asn Trp 


Leu 


Ala 


Lys 


705 


710 






715 








720 


Val Asn Thr Gin He 


Asp 


JjcSLl 


X JL^ 


Ar*cr TiV^ Lvs 


Met Lvs 


Glu 


Ala 


Leu 


725 








730 






735 




Glu Asn Gin Ala Glu 


Ala 


Tlrr 




Ala Tl^ Tie 

AXCi 


Asn Tyr 


Gin 


Tvr 


Asn 


740 








745 




750 






Gin Tyr Thr Glu Glu 


Glu 




A C3T1 


Aqti A^Tl 

AOIX JLXC XISIJL 


Phe Asn 


He 


ASD 


Asp 


755 






760 




765 








Leu Ser Ser Lys Leu 


Asn 


\7 J. Li 


Ser 


He Asn Lys 


Ala Met 


He 


Asn 


He 


770 




/ / 3 






780 








Asn Lys Phe Leu Asn 


Gin 




Ser 


Val Ser Tyr 


Leu Met 


Asn 


Ser 


Met 


785 


790 






795 








800 


He Pro Tyr Gly Val 


Lys 


AT"cr 


Leu Glu Asp Phe 


Asp Ala 


Ser 


Leu 


Lys 


805 








810 






815 




Asp Ala Leu Leu Lys Tyr 


He 


Tyr Asp Asn Arg 


Gly Thr 


Leu 


He 


Gly 


820 








825 




830 






Gin Val Asp Arg Leu Lys 


Asp 


Lys 


Val Asn Asn 


Thr Leu 


Ser 


Thr 


Asp 


835 






840 




845 








He Pro Phe Gin Leu 


Ser 


Lys 


Tyr Val Asp Asn 


Gin Arg 


Leu 


Leu 


Ser 


850 




o ^ 






860 








Thr Phe Thr Glu Tyr He 


u_y o 


Asn 


He He Asn 


Thr Ser 


He 


Leu 


Asn 


865 


870 






875 








880 


Leu Arg Tyr Glu Ser Asn 


His 

Li J. O 


Leu 


He Asp Leu 


Ser Arg 


Tvr 


Ala 


Ser 


885 








890 






895 




Lys He Asn He Gly Ser 


T ATG 


Val Asn Phe Asp 


Pro He 


Asp 


Lys 


Asn 


900 








905 




910 






Gin He Gin Leu Phe 


Asn 


Leu 


Glu 


Ser Ser Lys 


He Glu 


Val 


He 


Leu 


915 






920 




925 








Lys Asn Ala He Val 


Tyr 




Ser Met Tyr Glu 


Asn Phe 


Ser 


Thr 


Ser 


930 










940 








Phe Trp He Arg He 


Pro 


Lys 


Tyr 


Phe Asn Ser 


He Ser 


Leu 


Asn 


Asn 


945 


950 






955 








960 


Glu Tyr Thr He He Asn 


Cys 


Met 


Glu Asn Asn 


Ser Gly 


Trp 


Lys 


Val 


965 








970 






975 




Ser Leu Asn Tyr Gly Glu 


He 


He 


Trp Thr Leu 


Gin Asp 


Thr 


Gin 


Glu 


980 








985 




990 






He Lys Gin Arg Val Val 


Phe 


Lys 


Tyr Ser Gin 


Met He 


Asn 


He 


Ser 



995 1000 1005 



Asp Tyr He Asn Arg Trp He Phe Val Thr He Thr Asn Asn Arg Leu 

1010 1015 1020 

Asn Asn Ser Lys He Tyr He Asn Gly Arg Leu He Asp Gin Lys Pro 
1025 1030 1035 1040 

He Ser Asn Leu Gly Asn He His Ala Ser Asn Asn He Met Phe Lys 

1045 1050 1055 

Leu Asp Gly Cys Arg Asp Thr His Arg Tyr He Trp He Lys Tyr Phe 

1060 1065 1070 

Asn Leu Phe Asp Lys Glu Leu Asn Glu Lys Glu He Lys Asp Leu Tyr 

1075 1080 1085 

Asp Asn Gin Ser Asn Ser Gly He Leu Lys Asp Phe Trp Gly Asp Tyr 
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1090 1095 1100 

Leu Gin Tyr Asp Lys Pro Tyr Tyr Met Leu Asn Leu Tyr Asp Pro Asn 
1105 1110 1115 1120 

Lys Tyr Val Asp Val Asn Asn Val Gly He Arg Gly Tyr Met Tyr Leu 

1125 1130 1135 

Lys Gly Pro Arg Gly Ser Val Met Thr Thr Asn He Tyr Leu Asn Ser 

1140 1145 1150 

Ser Leu Tyr Arg Gly Thr Lys Phe He He Lys Lys Tyr Ala Ser Gly 

1155 1160 1165 

Asn Lys Asp Asn He Val Arg Asn Asn Asp Arg Val Tyr He Asn Val 

1170 1175 1180 

Val Val Lys Asn Lys Glu Tyr Arg Leu Ala Thr Asn Ala Ser Gin Ala 
1185 1190 1195 1200 

Gly Val Glu Lys He Leu Ser Ala Leu Glu He Pro Asp Val Gly Asn 

1205 1210 1215 

Leu Ser Gin Val Val Val Met Lys Ser Lys Asn Asp Gin Gly He Thr 

1220 1225 1230 

Asn Lys Cys Lys Met Asn Leu Gin Asp Asn Asn Gly Asn Asp He Gly 

1235 1240 1245 

Phe He Gly Phe His Gin Phe Asn Asn He Ala Lys Leu Val Ala Ser 

1250 1255 1260 

Asn Trp Tyr Asn Arg Gin He Glu Arg Ser Ser Arg Thr Leu Gly Cys 
1265 1270 1275 1280 

Ser Trp Glu Phe He Pro Val Asp Asp Gly Trp Gly Glu Arg Pro Leu 
1285 1290 1295 



<210> 2 
<211> 1291 
<212> PRT 

<213> Clostridium botulinum Serotype B 
<220> 

<221> DOMAIN 
<222> {1).,.(441) 

<223> Light chain coirrprising the enzymatic domain. 

<221> DOMAIN 

<222> (442) . . . (847) 

<223> Amino-terminal half of heavy chain comprising the 
translocation domain. 

<221> DOMAIN 

<222> (848) . . . (1291) 

<223> Carboxyl-terminal half of heavy chain comprising 
the binding domain. 



<400> 2 



Met 


Pro 


Val Thr 


He 


Asn 


Asn 


Phe 


Asn 


Tyr 


Asn 


Asp 


Pro 


He Asp Asn 


1 






5 










10 








15 


Asn 


Asn 


He He 


Met 


Met 


Glu 


Pro 


Pro 


Phe 


Ala 


Arg 


Gly 


Thr Gly Arg 






20 










25 










30 


Tyr 


Tyr 


Lys Ala 


Phe 


Lys 


He 


Thr 


Asp 


Arg 


He 


Trp 


He 


He Pro Glu 


35 








40 










45 




Arg 


Tyr 


Thr Phe 


Gly 


Tyr 


Lys 


Pro 


Glu 


Asp 


Plie 


Asn 


Lys 


Ser Ser Gly 




50 








55 










60 






He 


Phe 


Asn Arg 


Asp 


Val 


Cys 


Glu 


Tyr 


Tyr 


Asp 


Pro 


Asp 


Tyr Leu Asn 


65 








70 










75 






80 


Thr 


Asn 


Asp Lys 


Lys 


Asn 


He 


Phe 


Leu 


Gin 


Thr 


Met 


He 


Lys Leu Phe 
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85 



Asn 


Arcf 


Tl £1 

lie 


jjys oer iiys 












J.UU 








Asn 


r«l •\r 
Vaiy 


lie Jrro lyr 










IID 








File 


Asn 


inr 


Tlcn Tl a 2il A 

ASn lis iila 




Val 
vox 










1 '^R 




Pro 


Gly 


GlU 


Val Glu Arg 


Lys 


Lys 


140 






1 jU 
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1025 1030 1035 1040 

lie Phe Lys Leu Asp Gly Asp lie Asp Arg Thr Gin Phe lie Trp Met 

1045 1050 1055 

Lys Tyr Phe Ser lie Phe Asn Thr Glu Leu Ser Gin Ser Asn He Glu 

1060 1065 1070 

Glu Arg Tyr Lys He Gin Ser Tyr Ser Glu Tyr Leu Lys Asp Phe Trp 

1075 1080 1085 

Gly Asn Pro Leu Met Tyr Asn Lys Glu Tyr Tyr Met Phe Asn Ala Gly 

1090 1095 1100 

Asn Lys Asn Ser Tyr He Lys Leu Lys Lys Asp Ser Pro Val Gly Glu 
1105 1110 1115 1120 

He Leu Thr Arg Ser Lys Tyr Asn Gin Asn Ser Lys Tyr He Asn Tyr 

1125 1130 1135 

Arg Asp Leu Tyr He Gly Glu Lys Phe He He Arg Arg Lys Ser Asn 

1140 1145 1150 

Ser Gin Ser He Asn Asp Asp He Val Arg Lys Glu Asp Tyr He Tyr 

1155 1160 1165 

Leu Asp Phe Phe Asn Leu Asn Gin Glu Trp Arg Val Tyr Thr Tyr Lys 

1170 1175 1180 

Tyr Phe Lys Lys Glu Glu Glu Lys Leu Phe Leu Ala Pro He Ser Asp 
1185 1190 1195 1200 

Ser Asp Glu Phe Tyr Asn Thr He Gin He Lys Glu Tyr Asp Glu Gin 

1205 1210 1215 

Pro Thr Tyr Ser Cys Gin Leu Leu Phe Lys Lys Asp Glu Glu Ser Thr 

1220 1225 1230 

Asp Glu He Gly Leu He Gly He His Arg Phe Tyr Glu Ser Gly He 

1235 1240 1245 

Val Phe Glu Glu Tyr Lys Asp Tyr Phe Cys He Ser Lys Trp Tyr Leu 

1250 1255 1260 

Lys Glu Val Lys Arg Lys Pro Tyr Asn Leu Lys Leu Gly Cys Asn Trp 
1265 1270 1275 1280 

Gin Phe He Pro Lys Asp Glu Gly Trp Thr Glu 
1285 1290 



<210> 3 
<211> 1291 
<212> PRT 

<213> Clostridium botulinum Serotype CI 
<220> 

<221> DOMAIN 
<222> (1)1 ..(449) 

<223> Light chain comprising the enzymatic domain. 

<221> DOMAIN 

<222> (450) . . . (855) 

<223> Amino-terminal half of heavy chain comprising the 
translocation domain. 

<221> DOMAIN 

<222> (856) . . . (1291) 

<223> Carboxyl- terminal half of heavy chain comprising 
the binding domain. 

<400> 3 

Met Pro He Thr He Asn Asn Phe Asn Tyr Ser Asp Pro Val Asp Asn 

15 10 15 

Lys Asn He Leu Tyr Leu Asp Thr His Leu Asn Thr Leu Ala Asn Glu 
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20 



25 



30 



Pro Glu Lys Ala Phe Arg He Thr Gly Asn He Trp Val He Pro Asp 

35 40 45 

Arg Phe Ser Arg Asn Ser Asn Pro Asn Leu Asn Lys Pro Pro Arg Val 

50 55 60 

Thr Ser Pro Lys Ser Gly Tyr Tyr Asp Pro Asn Tyr Leu Ser Thr Asp 
65 70 75 80 

Ser Asp Lys Asp Pro Phe Leu Lys Glu He He Lys Leu Phe Lys Arg 

85 90 95 

He Asn Ser Arg Glu He Gly Glu Glu Leu He Tyr Arg Leu Ser Thr 

100 105 110 

Asp He Pro Phe Pro Gly Asn Asn Asn Thr Pro He Asn Thr Phe Asp 

115 120 125 

Phe Asp Val Asp Phe Asn Ser Val Asp Val Lys Thr Arg Gin Gly Asn 

130 135 140 

Asn Trp Val Lys Thr Gly Ser He Asn Pro Ser Val He He Thr Gly 
145 150 155 160 

Pro Arg Glu Asn He He Asp Pro Glu Thr Ser Thr Phe Lys Leu Thr 

165 170 175 

Asn Asn Thr Phe Ala Ala Gin Glu Gly Phe Gly Ala Leu Ser He He 

180 185 190 

Ser He Ser Pro Arg Phe Met Leu Thr Tyr Ser Asn Ala Thr Asn Asp 

195 200 205 

Val Gly Glu Gly Arg Phe Ser Lys Ser Glu Phe Cys Met Asp Pro He 

210 215 220 

Leu He Leu Met His Glu Leu Asn His Ala Met His Asn Leu Tyr Gly 
225 230 235 240 

He Ala He Pro Asn Asp Gin Thr He Ser Ser Val Thr Ser Asn He 

245 250 255 

Phe Tyr Ser Gin Tyr Asn Val Lys Leu Glu Tyr Ala Glu He Tyr Ala 

260 265 270 

Phe Gly Gly Pro Thr He Asp Leu He Pro Lys Ser Ala Arg Lys Tyr 

275 280 285 

Phe Glu Glu Lys Ala Leu Asp Tyr Tyr Arg Ser He Ala Lys Arg Leu 

290 295 300 

Asn Ser He Thr Thr Ala Asn Pro Ser Ser Phe Asn Lys Tyr He Gly 
305 310 315 320 

Glu Tyr Lys Gin Lys Leu He Arg Lys Tyr Arg Phe Val Val Glu Ser 

325 330 335 

Ser Gly Glu Val Thr Val Asn Arg Asn Lys Phe Val Glu Leu Tyr Asn 

340 345 350 

Glu Leu Thr Gin He Phe Thr Glu Phe Asn Tyr Ala Lys He Tyr Asn 

355 360 365 

Val Gin Asn Arg Lys He Tyr Leu Ser Asn Val Tyr Thr Pro Val Thr 

370 375 380 

Ala Asn He Leu Asp Asp Asn Val Tyr Asp -He Gin Asn Gly Phe Asn 
385 390 395 400 

He Pro Lys Ser Asn Leu Asn Val Leu Phe Met Gly Gin Asn Leu Ser 

405 410 415 

Arg Asn Pro Ala Leu Arg Lys Val Asn Pro Glu Asn Met Leu Tyr Leu 

420 425 430 

Phe Thr Lys Phe Cys His Lys Ala He Asp Gly Arg Ser Leu Tyr Asn 

435 440 445 

Lys Thr Leu Asp Cys Arg Glu Leu Leu Val Lys Asn Thr Asp Leu Pro 

450 455 460 

Phe He Gly Asp He Ser Asp Val Lys Thr Asp He Phe Leu Arg Lys 
465 470 475 480 

Asp He Asn Glu Glu Thr Glu Val He Tyr Tyr Pro Asp Asn Val Ser 



485 



490 



495 
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Val Asp Gin Val lie Leu Ser Lys Asn Thr Ser Glu His Gly Gin Leu 

500 505 510 

Asp Leu Leu Tyr Pro Ser He Asp Ser Glu Ser Glu He Leu Pro Gly 

515 520 525 

Glu Asn Gin Val Phe Tyr Asp Asn Arg Thr Gin Asn Val Asp Tyr Leu 

530 535 540 

Asn Ser Tyr Tyr Tyr Leu Glu Ser Gin Lys Leu Ser Asp Asn Val Glu 
545 550 555 560 

Asp Phe Thr Phe Thr Arg Ser He Glu Glu Ala Leu Asp Asn Ser Ala 

565 570 575 

Lys Val Tyr Thr Tyr Phe Pro Thr Leu Ala Asn Lys Val Asn Ala Gly 

580 585 590 

Val Gin Gly Gly Leu Phe Leu Met Tip Ala Asn Asp Val Val Glu Asp 

595 600 605 

Phe Thr Thr Asn He Leu Arg Lys Asp Thr Leu Asp Lys He Ser Asp 

610 615 620 

Val Ser Ala He He Pro Tyr He Gly Pro Ala Leu Asn He Ser Asn 
625 630 635 640 

Ser Val Arg Arg Gly Asn Phe Thr Glu Ala Phe Ala Val Thr Gly Val 

645 650 655 

Thr He Leu Leu Glu Ala Phe Pro Glu Phe Thr He Pro Ala Leu Gly 

660 665 670 

Ala Phe Val He Tyr Ser Lys Val Gin Glu Arg Asn Glu He He Lys 

675 680 685 

Thr He Asp Asn Cys Leu Glu Gin Arg He Lys Arg Trp Lys Asp Ser 

690 695 700 

Tyr Glu Trp Met Met Gly Thr Trp Leu Ser Arg He He Thr Gin Phe 
705 710 715 720 

Asn Asn He Ser Tyr Gin Met Tyr Asp Ser Leu Asn Tyr Gin Ala Gly 

725 730 735 

Ala He Lys Ala Lys He Asp Leu Glu Tyr Lys Lys Tyr Ser Gly Ser 

740 745 750 

Asp Lys Glu Asn He Lys Ser Gin Val Glu Asn Leu Lys Asn Ser Leu 

755 760 765 

Asp Val Lys He Ser Glu Ala Met Asn Asn He Asn Lys Phe He Arg 

770 775 780 

Glu Cys Ser Val Thr Tyr Leu Phe Lys Asn Met Leu Pro Lys Val He 
785 790 795 800 

Asp Glu Leu Asn Glu Phe Asp Arg Asn Thr Lys Ala Lys Leu He Asn 

805 810 815 

Leu He Asp Ser His Asn He He Leu Val Gly Glu Val Asp Lys Leu 

820 825 830 

Lys Ala Lys Val Asn Asn Ser Phe Gin Asn Thr He Pro Phe Asn He 

835 840 845 

Phe Ser Tyr Thr Asn Asn Ser Leu Leu Lys Asp He He Asn Glu Tyr 

850 855 860 

Phe Asn Asn He Asn Asp Ser Lys He Leu Ser Leu Gin Asn Arg Lys 
865 870 875 880 

Asn Thr Leu Val Asp Thr Ser Gly Tyr Asn Ala Glu Val Ser Glu Glu 

885 890 895 

Gly Asp Val Gin Leu Asn Pro He Phe Pro Phe Asp Phe Lys Leu Gly 

900 905 910 

Ser Ser Gly Glu Asp Arg Gly Lys Val He Val Thr Gin Asn Glu Asn 

915 920 925 

He Val Tyr Asn Ser Met Tyr Glu Ser Phe Ser He Ser Phe Trp He 

930 935 940 

Arg He Asn Lys Trp Val Ser Asn Leu Pro Gly Tyr Thr He He Asp 
545 950 955 960 

Ser Val Lys Asn Asn Ser Gly Trp Ser He Gly He He Ser Asn Phe 
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965 970 975 

Leu Val Phe Thr Leu Lys Gin Asn Glu Asp Ser Glu Gin Ser lie Asn 

980 985 990 

Phe Ser Tyr Asp lie Ser Asn Asn Ala Pro Gly Tyr Asn Lys Trp Phe 

995 1000 1005 

Phe Val Thr Val Thr Asn Asn Met Met Gly Asn Met Lys He Tyr He 

1010 1015 1020 

Asn Gly Lys Leu He Asp Thr He Lys Val Lys Glu Leu Thr Gly He 
1025 1030 1035 1040 

Asn Phe Ser Lys Thr He Thr Phe Glu He Asn Lys He Pro Asp Thr 

1045 1050 1055 

Gly Leu He Thr Ser Asp Ser Asp Asn He Asn Met Trp He Arg Asp 

1060 1065 1070 

Phe Tyr He Phe Ala Lys Glu Leu Asp Gly Lys Asp He Asn He Leu 

1075 1080 1085 

Phe Asn Ser Leu Gin Tyr Thr Asn Val Val Lys Asp Tyr Trp Gly Asn 

1090 1095 1100 

Asp Leu Arg Tyr Asn Lys Glu Tyr Tyr Met Val Asn He Asp Tyr Leu 
1105 1110 1115 1120 

Asn Arg Tyr Met Tyr Ala Asn Ser Arg Gin He Val Phe Asn Thr Arg 

1125 1130 1135 

Arg Asn Asn Asn Asp Phe Asn Glu Gly Tyr Lys He He He Lys Arg 

1140 1145 1150 

He Arg Gly Asn Thr Asn Asp Thr Arg Val Arg Gly Gly Asp He Leu 

1155 1160 1165 

Tyr Phe Asp Met Thr He Asn Asn Lys Ala Tyr Asn Leu Phe Met Lys 

1170 1175 1180 

Asn Glu Thr Met Tyr Ala Asp Asn His Ser Thr Glu Asp He Tyr Ala 
1185 1190 1195 1200 

He Gly Leu Arg Glu Gin Thr Lys Asp He Asn Asp Asn He He Phe 

1205 1210 1215 

Gin He Gin Pro Met Asn Asn Thr Tyr Tyr Tyr Ala Ser Gin He Phe 

1220 1225 1230 

Lys Ser Asn Phe Asn Gly Glu Asn He Ser Gly He Cys Ser He Gly 

1235 1240 1245 

Thr Tyr Arg Phe Arg Leu Gly Gly Asp Trp Tyr Arg His Asn Tyr Leu 

1250 1255 1260 

Val Pro Thr Val Lys Gin Gly Asn Tyr Ala Ser Leu Leu Glu Ser Thr 
1265 1270 1275 1280 

Ser Thr His Trp Gly Phe Val Pro Val Ser Glu 
1285 1290 



<210> 4 
<211> 1276 
<212> PRT 

<213> Clostridixun botulinum Serotype D 
<220> 

<221> DOMAIN 
<222> (1)...(442) 

<223> Light chain comprising the enzymatic domain. 

<221> DOMAIN 

<222> (443) . . - (851) 

<223> Amino-teanninal half of heavy chain comprising the 
* translocation domain. 

<221> DOMAIN 
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<222> (852) . . . (1276) 

<223> Carboxyl-terminal half of heavy chain comprising 
the binding domain* 
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Cys Ser Gin He Phe Ser Ser Phe Arg Glu Asn Thr Met Leu Leu Ala 

1220 1225 1230 
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1235 1240 1245 
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T3rp Lys Phe He Ser Arg Asp Pro Gly Trp Val Glu 
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<210> 5 
<211> 1252 
<212> PRT 

<213> Clostridiiun botulinum Serotype E 
<220> 

<221> DOMAIN 
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<222> (1) . . . (422) 

<223> Light chain comprising the enzymatic domain. 



<221> DOMAIN 

<222> (423) . (834) 

<223> Amino-terminal half of heavy chain comprising the 
trems location domain. 

<221> DOMAIN 

<222> (835) . . . (1252) 

<223> Carboxyl-terminal half of heavy chain comprising 
the binding domain . 
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<212> PRT 

<213> Clostridium botulinum Serotype F 
<220> 

<221> DOMAIN 

<222> (1) . . . (436) 

<223> Light chain conprising the enzymatic domain. 

<221> DOMAIN 
<222> (437) . . . (852) 

<223> Amino-terminal half of heavy chain comprising the 
translocation domain. 

<221> DOMAIN 

<222> (853) . . . (1274) 

<223> Carboxyl-terminal half of heavy chain comprising 
the binding domain. 
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Gin Trp Lys Tyr Gly Leu Asp Lys Asn Ala Asp Gly Ser Tyr Thr Val 

325 330 335 

Asn Glu Asn Lys Phe Asn Glu He Tyr Lys Lys Leu Tyr Ser Phe Thr 

340 345 350 

Glu Ser Asp Leu Ala Asn Lys Phe Lys Val Lys Cys Arg Asn Thr Tyr 

355 360 365 

Phe He Lys Tyr Glu Phe Leu Lys Val Pro Asn Leu Leu Asp Asp Asp 

370 375 380 

He Tyr Thr Val Ser Glu Gly Phe Asn He Gly Asn Leu Ala Val Asn 
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Asn Arg Gly Gin Ser He Lys Leu Asn Pro Lys He He Asp Ser He 
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He Pro Arg Lys Gly Thr Lys Ala Pro Pro Arg Leu Cys He Arg Val 
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Trp He Ser Lys Val He Arg Asp Phe Thr Thr Glu Ala Thr Gin Lys 

595 600 605 

Ser Thr Val Asp Lys He Ala Asp He Ser Leu He Val Pro Tyr Val 

610 615 620 

Gly Leu Ala Leu Asn He He He Glu Ala Glu Lys Gly Asn Phe Glu 
625 630 635 640 

Glu Ala Phe Glu Leu Leu Gly Val Gly He Leu Leu Glu Phe Val Pro 

645 650 655 

Glu Leu Thr He Pro Val He Leu Val Phe Thr He Lys Ser Tyr He 

660 665 670 

Asp Ser Tyr Glu Asn Lys Asn Lys Ala He Lys Ala He Asn Asn Ser 

675 680 685 

Leu He Glu Arg Glu Ala Lys Trp Lys Glu He Tyr Ser Trp He Val 

690 695 700 

Ser Asn Trp Leu Thr Arg He Asn Thr Gin Phe Asn Lys Arg Lys Glu 
705 710 715 720 

Gin Met Tyr Gin Ala Leu Gin Asn Gin Val Asp Ala He Lys Thr Ala 

725 730 735 

He Glu Tyr Lys Tyr Asn Asn Tyr Thr Ser Asp Glu Lys Asn Arg Leu 

740 745 750 

Glu Ser Glu Tyr Asn He Asn Asn He Glu Glu Glu Leu Asn Lys Lys 

755 760 765 

Val Ser Leu Ala Met Lys Asn He Glu Arg Phe Met Thr Glu Ser Ser 

770 775 780 

He Ser Tyr Leu Met Lys Leu He Asn Glu Ala Lys Val Gly Lys Leu 



18 of 190 



wo 2006/026780 



PCT/US2005/031613 



LI era/., uegradable Clostridial Toxins 



T D R 


























800 


JjyS JjyS 


Tyr 


Asp 


TV en XJt o 
ASH XlXS 


Vdx 


JLty o 


Cot* 
OCX 




J-ICU 


ucu 


Asn 


TVT* 

j.yx 


He 


Leu 








DUD 








oxv/ 










815 




TV rjr ^ 0 
i\Sp nlS 


Arg 


OCX 




oxy 


UlXU 


V7Xli 


TTtt 


Aqti 


Glu 


Leu 


Ser 


Asp 


Leu 














OZD 










830 






Vclx laJC 


Ser 


ixir 


T All 7i 


OCX 


OCX 


Tl o 
XXc 


irxU 


iriic 


oxu 


UCLi 


OCJL 


OCJ> 






o J !> 




























Asp 


Lys 




xxe 


XXc 


lyr 


Jriic 


TV on 


AX^ 


JUCUL 


xyx 


Lys 


Lys 


Q R n 








ODD 




















X T ^ T 1 m 

±1B jjys 


Asp 


Ser 


ber xxe 


Leu 


Asp 


jxieu 


Arg 


Tyr 


uXU 


Asn 




±jys9 


iriic 


Q C C 
ODD 






o / u 










0 / D 










880 

0 0 V 


xie Asp 


xie 


Ser 


vjxy lyr 


vjxy 


Ser 


Asn 


Tl 0 

Xxe 


oer 


Tl <a 
XXc 


Asn 


r:i V 




Val 








O Q C 








oy u 














Tyr He 


Tyr 


Ser 


Tnr Asn 


Arg 


Asn 


r*i 
i^xn 


irne 


r*i 
v^xy 


Tl 0 

xxe 


Tyr 


Asn 


OCX 
















one; 
y UD 










Qi n 

27 X U 






Leu Ser 


GXU 


Val 


Asn He 


AX a 


V7xn 


Asn 


Asn 


Asp 


Tl A 

xxe 


Tl 0 
XXc 


Tyr 


TV en 


Got* 
OCX 




915 








yzu 










Q7 c; 
y z D 








Arg Tyr 


Gin 


Asn 


Pne Ser 


xxe 


Ser 


irne 


Trp 


vax 


Arg 


Tl ca 

xxe 


Pro 


Lys 


R-i c: 
flXo 










y 




















Tyr Lys 


Pro 


Met 


Asn His 


Asn 


Arg 


r^i n 
V7XU 


Tyr 


Tnr 


Tl 0 

xxe 


Tl 0 
XXc 


Asn 


L»y!3 


nc u 


945 






you 










y DD 










.7 V U 


Gly Asn 


Asn 


Asn 


oer wrxy 


Trp 


Lys 


He 


oer 


Leu 


TV -y^rj 


Thr 


Val 




















y / u 










Q7S 




Cys Glu 


He 


xxe 


irp xnr 


Leu 


Gin 


Asp 


lllx 


Car- 
OCX 


Gly 


Asn 


Lys 








Q o rt 

y ou 








985 










990 






Leu He 


Phe 


Arg 


Tyr Glu 


Glu 


Leu 


Asn 


Arg 


He 


Ser 


Asn 


Tyr 


Tie 

J. J.C 






995 








1000 








1005 






Lys Trp 


He 


rne 


Val Thr 


He 


Thr Asn 


Asn 


Arg 


Leu 


Gly Asn 


Ser 


Arg 


1010 






1015 








1020 








He Tyr He 


Asn 


Gly Asn 


Leu 


He 


Val 


Glu 


Lys 


Ser 


He 


Ser 


Asn 


Leu 


1025 






1030 








1035 








1040 


Gly Asp He 


His 


Val Ser Asp Asn 


He 


Leu 


Phe 


Lys 


He 


Val 


Gly 


Cys 








1045 








1050 








1055 


Asp Asp Glu 


Thr 


Tyr Val Gly He Arg 


Tyr 


Phe 


Lys 


val 


Phe 


Asn 


Thr 






1060 






1065 








1070 




Glu Leu Asp 


Lys 


Thr Glu 


He 


Glu 


Thr 


Leu Tyr 


Ser 


Asn 


Glu 


Pro 


Asp 



1075 1080 1085 



Pro Ser He Leu Lys Asn Tyr Trp Gly Asn Tyr Leu Leu Tyr Asn Lys 

1090 1095 1100 

Lys Tyr Tyr Leu Phe Asn Leu Leu Arg Lys Asp Lys Tyr He Thr Leu 
1105 1110 1115 1120 

Asn Ser Gly He Leu Asn He Asn Gin Gin Arg Gly Val Thr Glu Gly 

1125 1130 1135 

Ser Val Phe Leu Asn Tyr Lys Leu Tyr Glu Gly Val Glu Val He He 

1140 1145 1150 

Arg Lys Asn Gly Pro He Asp He Ser Asn Thr Asp Asn Phe Val Arg 

1155 1160 1165 

Lys Asn Asp Leu Ala Tyr He Asn Val Val Asp Arg Gly Val Glu Tyr 

1170 1175 1180 

Arg Leu Tyr Ala Asp Thr Lys Ser Glu Lys Glu Lys He He Arg Thr 
1185 1190 1195 1200 

Ser Asn Leu Asn Asp Ser Leu Gly Gin He He Val Met Asp Ser He 

1205 1210 1215 

Gly Asn Asn Cys Thr Met Asn Phe Gin Asn Asn Asn Gly Ser Asn He 

1220 1225 1230 

Gly Leu Leu Gly Phe His Ser Asn Asn Leu Val Ala Ser Ser Trp Tyr 

1235 1240 1245 

Tyr Asn Asn He Arg Arg Asn Thr Ser Ser Asn Gly Cys Phe Trp Ser 
1250 1255 1260 



19 of 190 



wo 2006/026780 



PCT/US2005/031613 



Li et aL, uegradable Clostridial Toxins 



Ser He Ser Lys Glu Asn Gly Trp Lys Glu 
1265 1270 



<210> 7 
<211> 1297 
<212> PRT 

<213> Clostridium botulinum Serotype G 
<220> 

<221> DOMAIN 
<222> {!)... (442) 

<223> Light chain comprising the enzymatic domain. 

<221> DOl^IN 

<222> (443) . . . (852) 

<223> Amino-terminal half of heavy chain comprising the 
translocation domain. 

<221> DOMAIN 

<222> (853) ... (1297) 

<223> Carboxyl-terminal half of heavy chain conprising 
the binding domain. 
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Phe 


Gly 


Ala 


Arg Met 

190 


Met 


He 


Arg 


Phe 
195 


Cys 


Pro 


Ser 


Cys 


Leu 
200 


Asn 


Val 


Phe 


Asn 


Asn 
205 


Val Gin 


Glu 


Asn 


Lys 
210 


Asp 


Thr 


Ser 


He 


Phe 
215 


Ser 


Arg 


Arg 


Ala 


Tyr 
220 


Phe 


Ala Asp 


Pro 


Ala 


Leu 


Thr 


Leu 


Met 


His 


Glu 


Leu 


He 


His 


Val 


Leu 


His 


Gly Leu 


Tyr 


225 










230 










235 








240 


Gly 


He 


Lys 


He 


Ser 

245 


Asn 


Leu 


Pro 


He 


Thr 

250 


Pro 


Asn 


Thr 


Lys Glu 
255 


Phe 


Phe 


Met 


Gin 


His 
260 


Ser 


Asp 


Pro 


Val 


Gin 
265 


Ala 


Glu 


Glu 


Leu 


Tyr Thr 
270 


Phe 
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Gly 


Gly 


His 


Asp 


Pro 


Ser 


Val 


Tie* Ser Pro Ser 


Thr 


Asp 


Met 


Asn 


He 


275 














285 








Tyx 


Asn 


Lys 


AXci 


Leu 


Gin Asn 


Phe Gin AsD He 


Ala 


Asn 


Arg 


Leu 


Asn 


o n rv 
290 








295 




300 










iJLe 


Val 


Ser 


Ser 


Ala Gin Gly 


Qf^T" filv Tl P» AS"D 


He 


Ser 


Leu 


Tvr 


Lys 


O rt c 

305 










310 




315 










320 


GJLn 


xjie 


Tyr 


Lys 


Asn Lys 


Tyr 


Acsn Phe Val Glu 

xxo^ c^aX^ vnjk v7^u 


Asp 


Pro 


Asn 


Glv 


Lys 






325 














335 




Tyr 


Ser 


Val 


Asp 


Lys 


Asp 


Lys 


pT^o 2i«3n Tivrci Ti^ii 




Lys 


Ala 


Leu 


Met 








340 




















Pne 


Gly 


Pne 


Thr 


Glu 


Thr 


Asn 


ijeu /ixci oxy \7xu. 




Glv" 


Tie 




Thr 




355 














O O D 








Arg 


Tyr 


Ser 


Tyr 


Phe 


Ser 


Glu 


lyr j-ieu irro 


Tl pi 
XXc; 


Lys 


XXiX 


ni n 


XJ jr o 




370 










375 














Leu 


Leu 


Asp 


Asn 


Thr 


lie 


Tyr 


inr urxn iisn vjxu 


vjxy 




A OTi 
AbXX 


Tl e 

XXC 


Al a 


385 








390 














Ann 


Ser 


I'ys 


Asn 


Leu 


Lys 


Thr 


Glu 


Fne Asn vaxy ^^xn 


Asn 


Xiy o 


AXd 


Val 

V CLX 


AOXX 








405 






/1 1 n 

4XU 












Lys 


Glu 


Ala 


Tyr 


Glu 


Glu 


He 


T All r^l 11 Un c 

oer Xieu v^xu nxs 


Leu 


Val 
valx 


Tl e 

XXC 


lyx 








420 














*± u 






lie 


Ala 


Met 


Cys 


Lys 


Pro 


Val 


Met lyr Jjys Asn 




Pi \r 
vjxy 


Lys 


OCX 


nl 11 

VsX LX 






435 










A A f\ 

44U 












GXxi 


cys 


xxe 


xxe 


Val 


Asn 


Asn 


/^l 11 2VC!T^ T.011 PllO 

OXU XjcLL Xrii.C7 


Phe 


He 


Ala 


Asn 


Lys 




>l C A 










455 




W Vi 










Asp 


Ser 


Pne 


Ser 


Lys 


Asp 


Leu 


& 1 o T^re &1 s ^1 n 

Axa xjys xixd v^xll 


TViy" 

XIJJ. 


Tie 


Ala 


i.yx 


Asn 












470 




•± / -J 










480 


TJUT 


rt-l — 
VsrXn 


Asn 


TVsn 


Thr 


He 


Glu 


TiciTY lion PVio Qoy* 
AoXl nolX JCrlXC? wCJL 


He 


Asp 


Gin 


Leu 


He 










485 














495 




Leu 


Asp 


Asn 


Asp 


Leu 


Ser 


Ser 


\jxy xxe Asp xieu. 


ir J. vJ 


Asn 


m 11 

VjJ J. LL 


AOXX 


Thr 








K n rv 








O UD 






Sin 

mI X V 






61u 


Pro 


Pne 


Thr 


Asn Phe Asp 


Asp xxe iisp xxe 


Pro 


V dx 




Tie 

XXC 


TiVQ 






515 






















Gin 


Ser 


Ala 


Leu 


Lys 


Lys 


He 


Fne vax Asp urxy 


Asp 




XlcLX 


Phe 


nlii 

K3XU 




530 










535 














Tyr 


Leu 


His 


Axa 


Gin 


Thr 


Phe 


Fro ber Asn xxe 


VjX u. 


Asn 


T.011 
J_lC LX 


fil n 

V3XXX 


Tieii 

XJCSU 


545 










550 




DDD 










560 

-J W V 


Thr 


Asn 


Ser 


Leu 


Asn Asp 


Ala 


Leu Arg Asn Asn 


Asn 


Lys 


V dx 


lyx 


xxxx 










565 


















Phe 


Pne 


Ser 


Thr 


Asn 


Leu 


Val 


CsXu Xiys Axa Asn 


inr 


vax 


VaX 


f^l vr 


Al a 








C O A 

ooO 




















Ser 


Leu 


Fne 


vax 


Asn Trp Val 


i-»ys Kjxy vax xxe 


ASp 


Asp 


PVie 


xxxx 


Set" 






595 










cnr\ 
bUU 












GXU 


Ser 


ixir 


isxn 


Lys 


Ser 


Thr 


xxe aSP -My^ vax 


Cot* 
OCX 


TV 


Val 

V CLX 




He 




oXU 










615 














J-Xe 




JrX t> 


lyr 


He 


Gly 


Pro 


Ala T 1 2V cn '\7a 1 

iXMCL. J-ICLL irlSlJl Va>X 




Asn 


Glu 


Thr 


Ala 


625 










630 




635 










640 


Lys 


Glu 


Asn 


Phe 


Lys 


Asn 


Ala 


Phe Glu He Gly 


Gly 


Ala 


Ala 


He 


Leu 










645 






650 

\J J \J 








655 




jnec 






Tl o 


Pro 


Glu 


Leu 


Tl^ VpiI P-rr> Tl i=» 

XXC VClX C^KJ XXC 


Val 

V CLX 


Glv 


Phe 


Phe 


Thr 








oou 














670 






Leu. 




Cay* 


Tyr 


Val Gly Asn 


Xjyo v^xy iixo xxc? 


Tie 


Met 


xxxx 


He 


Ser 






0 / D 










DDU 












Asn 


Ala 


Leu 


Lys 


Lys Arg Asp 


Gin Lys Trp Thr 


Asp 


Net 


Tyr 


Gly 


Leu 




690 










695 




700 










He 


Val 


Ser 


Gin 


T3rp Leu 


Ser 


Thr Val Asn Thr 


Gin 


Phe 


Tyr 


Thr 


He 


705 










710 




715 










720 


Lys 


Glu 


Arg 


Met 


Tyr Asn Ala 


Leu Asn Asn Gin 


Ser 


Gin 


Ala 


He 


Glu 










725 






730 








735 
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Lys 




He 


Glu Asp Gin 




a can AT*cr 


xyx 


Ser 


Glu 


Glu 


Asp 


Lvs 


Met 






740 








745 










750 






7\ C2T1 




7i en 


lie Asp Phe 


Asn 


Ast) He 


Asp 


Phe 


Lvs 


Leu 


Asn 


Gin 


Ser 






7^R 










760 








765 








Tl o 


Asn 


Levi 


Ala 


He 


Asn 




X 1 e Asp 


Asp 


Phe 


He 


Asn 


Gin 


Cvs 


Ser 




770 










77S 








780 










Tl ea 


Gov* 


lyr 


Leu 


Met 


Asn 




Mf»t' Tie 


Pro 


Leu 


Ala 


Val 


Lvs 


Lvs 


Leu 


/ o!j 








790 








795 










800 


Lys 




xrXlc 


Asp Asp Asn 




XJJ^ O fXX 


Asp 


Leu 


Leu 


Glu 


Tvr 


He 


Asp 










805 








810 

ox V 










815 




ml- ~— 
IiUT 


Asn 


VjIu 


Leu Tyr Leu 


Leu 


ASp V7XU 


VAX 


21 en 


Tie 

XXsS 


Leu 


Lys 


Ser 


Lys 








820 


















830 






Val 


Asn 


Arg 


His 


Leu 


Lys 


Asp 


Ovzx XXc 


Pro 


Phe 


Asp 


Leu 


Ser 


Leu 


Tvr 






O J3 


















o ^ ^ 








inr 


Lys 


Asp 


Thr 


He 


Leu 


Tl c» 

xxe 


V7X11 Vdx 




Asn 


Asn 


xyx 


He 


Ser 


Asn 






















fi60 










lie 


Ser 


Ser 


Asn 


Ala 


He 


Leu 


Ser Leu 


06x 


Tyr 


TV y/T 

Axy 


vjXjr 


varxjr 


Axy 


Leu 


OCR 










870 


















880 


ixe 


Asp 


Ser 


Ser Gly Tyr 


vaxy 


AXa xilx 






Val 


Glv 

oxy 


Ser 


Asp 


Val 










885 








O .7 U 










895 




lie 


riie 


Asn 


Asp 


He 


Gly 


Asn 


pi ^7- Pin 
oXy VirXXl 








Asn 


Asn 


Ser 


Glu 








900 








^ U 










910 






Asn 


Ser 


Asn 


He 


Thr 


Ala 


XIX o 


Varxxi OCX 




Phe 


Val 


Val 


Tvr 


Asp 


Ser 






yiD 


















925 








Met 


13 Via 

irne 


Asp 


Asn 


Phe 


Ser 


Tl 


A Clin P'h^ 


xx^ 


Val 


Arg 


Thr 


Pro 


Lvs 


Tvr 






















940 










Asn 


Asn 


Asn 


Asp 


He 


Gin 


XIJJL 


X Jf JL XJCIiJl 


Gin 


Asn 


Glu 


Tvr 


Thr 


He 


He 












950 








955 










960 


Ser 


Cys 


Tl o 

xxe 


Lys 


Asn 


Asp 


OCX 


m v Tim 
ox_y ± x^ 


Lys 


Val 


Ser 


He 


Lys 


Glv 


Asn 










965 








970 










975 




Arg 


lie 


lie 


Trp 


Thr 


Leu 


He 


Asp Val 


Asn 


Ala 


Lys 


Ser 


Lys 


Ser 


He 






980 








985 










990 






Phe 


Phe 


Glu 


Tyr 


Ser 


He 


Lys 


Asp Asn 


Tl A 

xxc: 


Ser 


Asp 


Tyr 


He 


Asn 


Lvs 






995 










1000 








1005 






Trp 


Phe 


Ser 


He 


Thr 


He 


Thr 


Asn Asp 


Arg 


Leu 


Gly 


Asn 


Ala 


Asn 


He 


1010 








1015 






1020 








Tyr 


He 


Asn 


Gly Ser Leu 


Lys 


Lys Ser 


Glu 


Lys 


He 


Leu 


Asn 


Leu 


Asp 


1025 








1030 






1035 








1040 


Arg 


He 


Asn 


Ser 


Ser Asn Asp 


He Asp 


Phe 


Lys 


Leu 


He 


Asn 


Cys 


Thr 








1045 






1050 








1055 


Asp Thr Thr 


Lys 


Phe 


Val 


Trp 


He Lys 


Asp 


Phe 


Asn 


He 


Phe 


Gly Arg 








1060 






1065 








1070 




Glu 


Leu 


Asn 


Ala 


Thr 


Glu Val 


Ser Ser 


Leu Tyr 


Trp 


He 


Gin 


Ser 


Ser 



1075 1080 1085 

Thr Asn Thr Leu Lys Asp Phe Trp Gly Asn Pro Leu 2\rg Tyr Asp Thr 

1090 1095 1100 

Gin Tyr . Tyr Leu Phe Asn Gin Gly Met Gin Asn He Tyr He Lys Tyr 
1105 1110 1115 1120 

Phe Ser Lys Ala Ser Met Gly Glu Thr Ala Pro Arg Thr Asn Phe Asn 

1125 1130 1135 

Asn Ala Ala He Asn Tyr Gin Asn Leu Tyr Leu Gly Leu Arg Phe He 

1140 1145 1150 

He Lys Lys Ala Ser Asn Ser Arg Asn He Asn Asn Asp Asn He Val 

1155 1160 1165 

Arg Glu Gly Asp Tyr He Tyr Leu Asn He Asp Asn He Ser Asp Glu 

1170 1175 1180 

Ser Tyr Arg Val Tyr Val Leu Val Asn Ser Lys Glu He Gin Thr Gin 
1185 1190 1195 1200 
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Leu Phe Leu Ala Pro lie Asn Asp Asp Pro Thr Phe Tyr Asp Val Leu 

1205 1210 1215 

Gin He Lys Lys Tyr Tyr Glu Lys Thr Thr Tyr Asn Cys Gin He Leu 

1220 1225 1230 

Cys Glu Lys Asp Thr Lys Thr Phe Gly Leu Phe Gly He Gly Lys Phe 

1235 1240 1245 

Val Lys Asp Tyr Gly Tyr Val Trp Asp Thr Tyr Asp Asn Tyr Phe Cys 

1250 1255 1260 

He Ser Gin Trp Tyr Leu Arg Arg He Ser Glu Asn He Asn Lys Leu 
1265 1270 1275 1280 

Arg Leu Gly Cys Asn Trp Gin Phe He Pro Val Asp Glu Gly Trp Thr 
1285 1290 1295 

Glu 



<210> 8 
<211> 1315 
<212> PRT 

<213> Clostridium tetani 
<220> 

<221> DOMAIN 
<222> (1) . . . (441) 

<223> Light chain comprising the enzymatic domain. 

<221> DOMAIN 

<222> (442) . . . (870) 

<223> Amino-terminal half of heavy chain comprising the 
translocation domain. 

<221> DOMAIN 

<222> (871) . . . (1315) 

<223> Carboxyl -terminal half of heavy chain comprising 
the binding domain. 



<400> 8 



Met 


Pro 


He 


Thr 


He 


Asn 


Asn 


Phe 


Arg 


Tyr 


Ser 


Asp 


Pro 


Val 


Asn 


Asn 


1 








5 










10 










15 




Asp 


Thr 


He 


He 

20 


Met 


Met 


Glu 


Pro 


Pro 

25 


Tyr 


Cys 


Lys 


Gly 


Leu 

30 


Asp 


He 


Tyr 


Tyr 


Lys 
35 


Ala 


Phe 


Lys 


He 


Thr 
40 


Asp 


Arg 


He 


Trp 


He 
45 


Val 


Pro 


Glu 


Arg 


Tyr 
50 


Glu 


Phe 


Gly 


Thr 


Lys 
55 


Pro 


Glu 


Asp 


Phe 


Asn 
60 


Pro 


Pro 


Ser 


Ser 


Leu 


He 


Glu 


Gly 


Ala 


Ser 


Glu 


Tyr 


Tyr 


Asp 


Pro 


Asn 


Tyr 


Leu 


Arg 


Thr 


65 










70 










75 










80 


Asp 


Ser 


Asp 


Lys 


Asp 

85 


Arg 


Phe 


Leu 


Gin 


Thr 
90 


Met 


Val 


Lys 


Leu 


Phe 
95 


Asn 


Arg 


He 


Lys 


Asn 
100 


Asn 


Val 


Ala 


Gly 


Glu 
105 


Ala 


Leu 


Leu 


Asp 


Lys 
110 


He 


He 


Asn 


Ala 


He 
115 


Pro 


Tyr 


Leu 


Gly 


Asn 
120 


Ser 


Tyr 


Ser 


Leu 


Leu 
125 


Asp 


Lys 


Phe 


Asp 


Thr 
130 


Asn 


Ser 


Asn 


Ser 


Val 
135 


Ser 


Phe 


Asn 


Leu 


Leu 
140 


Glu 


Gin 


Asp 


Pro 


Ser 


Gly 


Ala 


Thr 


Thr 


Lys 


Ser 


Ala 


Met 


Leu 


Thr 


Asn 


Leu 


He 


He 


Phe 


145 










150 










155 










160 


Gly 


Pro 


Gly 


Pro 


Val 
165 


Leu 


Asn 


Lys 


Asn 


Glu 
170 


Val 


Arg 


Gly 


He 


Val 
175 


Leu 
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Jlvrr Val Aqd 
VclX Aa}J 


Asn Lys Asn 


Tvx 


Phe 


Pro 


Cys Arg 


Asp 


Gly 


Phe 


Gly 


Ser 


180 






185 








190 






lie Met Gin 


Met Ala Phe 


Cys 


Pro 


Glu 


Tyr Val 


Pro 


Thr 


Phe 


Asp 


Asn 








200 








205 








vClX XXC VJXU 


Asn He Thr 


Ser 


Leu 


Thr 


He Gly 


Lys 


Ser 


Lys 


Tyr 


Phe 






215 








220 










oJLXi xio^ rj^yj 


Ala Leu Leu 


Leu 


Met 


His 


Glu Leu 


He 


His 


Val 


Leu 


His 




230 








235 










240 


fUTv Tii=>ii TvTf" 

VJijf UCU Ajf^ 


Gly Met Gin 


Val 


Ser 


Ser 


His Glu 


He 


He 


Pro 


Ser 


Lys 


245 








250 








255 




Plm nTn Tie 
V7XII V3XU. XXC 


TvT" Met Gin 


His 


Thr Tyr 


Pro He 


Ser 


Ala 


Glu 


Glu 


Leu 










265 








270 






Phe Thr Phe 


rjiv nlv Gin 

VJXjf VJXJIX 


Asp 


Ala 


Asn 


Leu He 


Ser 


He 


Asp 


He 


Lys 


Z iO 






280 








285 








Asn Asp Leu 


Xjrx V3XU xijfO 


Thr 


Leu 


Asn 


Asp Tyr 


Lvs 


Ala 


He 


Ala 


Asn 






295 








300 










T.I rat T ai« Oa^^ 

jjys Jjeu oex 


vax XXIX 


Ser 


Cys 


Asn 


Asp Pro 


Asn 


He 


Asp 


He 


Asp 




310 








315 










320 


QoT* THrr* T.vc 
OCX xyJ. uyo 


Oln Tie Tvr 

V3XXX XX^ J 


Gin 


Gin Lys 


Tyr Gin 


Phe 


Asp 


Lys 


Asp 


Ser 


J ^ .J 








330 








335 




AOll Vj±y 


X jf X XXv^ V C* J. 


Asn 


Glu Asp 


Lys Phe 


Gin 


He 


Leu 


Tyr 


Asn 


J *± VJ 






345 








350 






Ser lie Met 


Tyr Gly Phe 


Thr 


Glu 


He 


Glu Leu 


Gly 


Lys 


Lys 


Phe 


Asn 








360 








365 










Arcr Leu Ser 


Tvr 


Phe 


Ser 


Met Asn 


His 


Asp 


Pro 


Val 


Lys 






375 








380 










Tl ^ Pt*o Asn 

JtXw ^^OAX 


Leu Leu ASD 


Asp 


Thr 


He 


Tyr Asn 


Asp 


Thr 


Glu 


Gly 


Phe 


•J 0 «^ 


390 








395 










400 




S^r* Lvs Aso 
405 


Leu 


Lys 


Ser 


Glu Tyr 
410 


Lys 


Gly 


Gin 


Asn 
415 


Met 


A T^rff 1 A GTi 

AJL ^ V CIX AOAl 


Thr* Aqti Ala 

XXXL jTXOXX flXM 


Phe 


Arg Asn 


Val Asp 


Gly 


Ser 


Gly 


Leu 


Val 




A90 






425 








430 






Ser Lys Leu 


Tl <a niv Tifsu 

X X v7 \3JLj XJdX 


Cys 


i^ys 


Lys 


He He 


Pro 


Pro 


Thr 


Asn 


He 


J 






440 








445 








Arg Glu Asn 


Leu Tyr Asn 


Arg 


Thr 


Ala 


Ser Leu 


Thr 


Asp 


Leu 


Gly 


Gly 


*4 J U 




455 








460 










oJLu ijcju v^yto 


TT ^ TiA/cj TT ^ 
xxc i_i_y 0 J — L. w 


Lys 


Asn 


Glu 


Asp Leu 


Thr 


Phe 


He 


Ala 


Glu 












475 










480 


T.\ro Acn Cot* 
Jjyo OCX 


PVi^ ^^t* OTu 
xrxxKs OCX wxix 


Glu 


Pro 


Phe 


Gin Asp 


Glu 


He 


Val 


Ser 


Tyr 


*x 0 «J 








490 








495 




aSXi ixjul xjyo 


A CY^ TiVei Pvo 
•J li V/ 


Leu 


Asn 


Phe 
505 


Asn Tyr 


Ser 


Leu 


Asp 
510 


Lvs 


He 


lie Val Asp 


Tyr Asn Leu 


Gin 


Ser Lys 


He Thr 


Leu 


Pro 


Asn 


Asp 


Arg 


-L >J 






520 








525 








ThT TTtp Ptti 


Val Thr Lvs 


Glv 


He 


Pro 


Tyr Ala 


Pro 


Glu 


Tyr 


Lys 


Ser 






535 








540 










Aesn Ala Ala 

noAx x^xc4 x^jpwi 


Ser Thr He 


Glu 


He 


His 


Asn He 


Asp 


Asp 


Asn 


Thr 


He 


545 


550 








555 










560 


Tvx Gin Tvr 


Leu Tyr Ala 
565 


Gin 


Lys 


Ser 


Pro Thr 
570 


Thr 


Leu 


Gin 


Arg 
575 


He 


Thr Met Thr 


Asn Ser Val 


Asp 


Asp Ala 


Leu He 


Asn 


Ser 


Thr 


Lys 


He 




580 






585 








590 






Tyr Ser Tyr 


Phe Pro Ser 


Val 


He 


Ser 


Lys Val 


Asn 


Gin 


Gly 


Ala 


Gin 


595 






600 








605 








Gly lie Leu 


Phe Leu Gin 


Tirp 


Val 


Arg 


Asp He 


He 


Asp 


Asp 


Phe 


Thr 


610 




615 








620 










Asn Glu Ser 


Ser Gin Lys 


Thr 


Thr 


He 


Asp Lys 


He 


Ser 


Asp 


Val 


Ser 


625 


630 








635 










640 


Thr He Val 


Pro Tyr He 


Gly 


Pro 


Ala 


Leu Asn 


He 


Val 


Lys 


Gin 


Gly 
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650 








655 




lyX VaJLU 


\3^jf files 


Tie Glv Ala Leu Glu 


Thr 


Thr Gly 


Val 


Val 


Leu 




665 






670 








VsrXUL Xj^X xxts 


Pyo Glu Tie Thr Leu 


Pro 


Val He 


Ala 


Ala 


Leu 




0 /O 


\JO\J 




685 








Ser lie 


21I A 01 11 Clor* 

AJLCL V7XU OCX 


Ser Thr Gin Lvs Glu 


Lvs 


He He 


Lys 


Thr 


He 










700 








Asp Asn 


Jrilts ijcu VjrXU 


T.\7Q Atct Tvt' du Lvs 
xj y £> nx ijri w^va jjjr»3 


Tro 


He Glu 


Val 


Tyr 


Lys 


/ UD 




/ xu 


715 








720 


ij6U. va.JL 


ijyS AJLcL Juys 


XX ^ xicu oxy xiix V a-L 


Asn 


Thr Gin 


Phe 


Gin 


Lys 




t dbD 


730 








735 






iyr vjxn jxieu 


THrT- ZLttt QiaT* Tien m 11 
Xyx nx y OCX XJcLi oxu 


Tvr 


Gin Val 


Asp 


Ala 


He 


/ ffcU 


745 






750 






Lys Lys 


xj.e j.xe Asp 


lyr oiii Jiyx xiyo xxc 


xyx 


Ser Gly 


Pro 


Asp 


Lvs 


7dd 


/ DU 




765 










TT T TV 1 « TV qy\ 

±±e Axa Asp 


oxU x^c risxi r\sm xtcu 


Lys 


Asn Lvs 


Leu 


Glu 


Glu 


770 




/ / D 




780 








Lys Ala 


TV t^v^ T TV 1 s 

ASn xiys Ax a 


Mot* Tl e Acsn Tie Asn 
jmc L» xxc fiiaxi xxc ADix 


lie 


Phe Met 


Arcr 


Glu 


Ser 






7Qn 


795 








800 


Ssr* Arg 


OCX iril6 J-icU. 


V»1 A«5n Rln Met Tie 

VAX AOXl V9XX1 X'XCI« 


Asn 


Glu Ala 


Lvs 


Lvs 


Gin 




810 








815 




XiGu jjeu 


oXU JrX16 


XXXL V7XXX OCX XJyo AO** 


He 


Leu Met 


Gin 


Tvr 


He 




04b LI 


825 






830 






Lys Ala 


TVom Co>" Tatc 

ASH o6x uyo 


Phe Tie filv Tie Thr 

f xxc xxc V3Xjr XXG XAX^ 


Glu 


Leu Lys 


Lvs 


Leu 


Glu 








845 








Ser Lys 


J.x6 iloii JJjri9 


\7«1 Phe Set* Thr Pro 

VCLX JbXXC OCX XXXOt 


He 


Pro Phe 


Ser 


Tyr 


Ser 


Q cn 




0 




860 








jjys Aszi 


T.aii 7icr> f^vrc 
IJCU v«yD 


Tm Val AST) Asn Glu 

XX^ VCIX £^0^ X^WM 


Glu 


Asp He 


Asp 


Val 


He 


OCR 
ODD 




0 / V/ 


875 








880 


jLieu ijys 


T.'\/'e Got* 'PVit* 

jjys OCX lixL 


Tl e Tieii AfiTl Xieu AsD 

xxc UCU f&OXX 4_I^U X^»9J^ 


He 


Asn Asn 


Asp 


He 


He 


DOS 


890 








895 




Ser Asp 


O&v /^l^r 

ixe oer oxy 


PVio Ac!r> QeT* CJ^y Val 
IrxXc Aoxx OCX OCX vux 


He 


Thr Tyr 


Pro 


Asp 


Ala 


y uu 


905 






910 






Gin Leu 


XTsal "D-v*^ /^l-xr 

vaJL fro yjxy 


Tl 0 Agti CZl^r Ti\7'Q Ala 
JLXc Aoxx Vjxy xjy& Axa 


He 


His Leu 


Val 


Asn 


Asn 










925 








Glu Ser 


oer ^xu Vax 


Tl 0 T7al Wig TiVG Ala 
Xxc VdX XXX 0 xjyo Axa 


Met 


AST5 Tie 


Glu 


Tvr 


Asn 










940 








Asp Met 


TV TV em 

irne Asn Asn 


oVica TVit" Val QeY* Phe 
JtrXlc ixix vctx OCX JTxxc 


Ttd 

XXJJ 


Leu Arcr 


Val 


Pro 


Lvs 


y4t> 




you 


955 








960 


vax oer 


Als Cat* 1 q 
OCX nxs 


T.^11 f3l 11 flTn Tvr Glv 

XJCU VSrXU vr^xx Mjf-im 


Thr 


ASn Glu 


Tyr 


Ser 


He 




965 


970 








975 




lie Ser 


Ser Met Lys 


T.we w*) Q GeT* T»eii Ser 
Xtyo nxo OCX xjcvx ocx 


He 


Gly Ser 


Gly 


Tro 


Ser 




980 


985 






990 






Val Ser 


Leu Lys Gly 


A en Agti Tieu Tie Tro 

X'^OXX ADXX XJCU J^Jm^ AJ.^ 


Thr 


Leu Lys 


Asp 


Ser 


Ala 




995 


1000 




1005 






Gly Glu 


Val Arg Gin 


He Thr Phe Arg Asp 


Leu 


Pro Asp Lys 


Phe 


Asn 


1010 


1015 




1020 








Ala Tyr Leu Ala Asn 


Lys Trp Val Phe He 


Thr 


He Thr 


Asn 


Asp 


Arg 


1025 




1030 


1035 






1040 


Leu Ser 


Ser Ala Asn 


Leu Tyr He Asn Gly 


Val 


Leu Met Gly 


Ser 


Ala 




1045 1050 






1055 


Glu lie Thr Gly Leu Gly Ala He Arg Glu Asp 


Asn Asn 


He 


Thr 


Leu 



1060 1065 1070 



Lys Leu Asp Arg Cys Asn Asn Asn Asn Gin Tyr Val Ser He Asp Lys 
1075 1080 1085 

Phe Arg He Phe Cys Lys Ala Leu Asn Pro Lys Glu He Glu Lys Leu 

1090 1095 1100 

Tyr Thr Ser Tyr Leu Ser He Thr Phe Leu Arg Asp Phe Trp Gly Asn 
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1105 1110 1115 1120 

Pro Leu Arg Tyr Asp Thr Glu Tyr Tyr Leu lie Pro Val Ala Ser Ser 

1125 1130 1135 

Ser Lys Asp Val Gin Leu Lys Asn He Thr Asp Tyr Met Tyr Leu Thr 

1140 1145 1150 

Asn Ala Pro Ser Tyr Thr Asn Gly Lys Leu Asn He Tyr Tyr Arg Arg 

1155 1160 1165 

Leu Tyr Asn Gly Leu Lys Phe He He Lys Arg Tyr Thr Pro Asn Asn 

1170 1175 1180 

Glu He Asp Ser Phe Val Lys Ser Gly Asp Phe He Lys Leu Tyr Val 
1185 1190 1195 1200 

Ser Tyr Asn Asn Asn Glu His He Val Gly Tyr Pro Lys Asp Gly Asn 

1205 1210 1215 

Ala Phe Asn Asn Leu Asp Arg He Leu Arg Val Gly Tyr Asn Ala Pro 

1220 1225 1230 

Gly He Pro Leu Tyr Lys Lys Met Glu Ala Val Lys Leu Arg Asp Leu 

1235 1240 1245 

Lys Thr Tyr Ser Val Gin Leu Lys Leu Tyr Asp Asp Lys Asn Ala Ser 

1250 1255 1260 

Leu Gly Leu Val Gly Thr His Asn Gly Gin He Gly Asn Asp Pro Asn 
1265 1270 1275 1280 

Arg Asp He Leu He Ala Ser Asn Trp Tyr Phe Asn His Leu Lys Asp 

1285 1290 1295 

Lys He Leu Gly Cys Asp Trp Tyr Phe Val Pro Thr Asp Glu Gly Trp 
1300 1305 1310 

Thr Asn Asp 
1315 



<210> 9 

<211> 425 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> PEPTIDE 
<222> (1)...(425) 
<223> PARI 



<400> 9 








Met 


Gly 


Pro 


Arg 


Arg Leu Leu Leu 


1 








5 


Gly 


Pro 


Leu 


Leu 


Ser Ala Arg Thr 








20 




Ala 


Thr 


Asn 


Ala 


Thr Leu Asp Pro 






35 




40 


Asn 


Asp 


Lys 


Tyr 


Glu Pro Phe Trp 




50 






55 


Gly 


Leu 


Thr 


Glu 


Tyr Arg Leu Val 


65 








70 


Gin 


Lys 


Gin 


Leu 


Pro Ala Phe He 










85 


Thr 


Ser 


Ser 


Trp 


Leu Thr Leu Phe 








100 




Phe 


Val 


Val 


Ser 


Leu Pro Leu Asn 






115 




120 


Leu 


Lys 


Met 


Lys 


Val Lys Lys Pro 




130 






135 


Ala 


Thr 


Ala 


Asp 


Val Leu Phe Val 



Val 


Ala Ala cys 


Phe Ser 


Leu Cys 




10 




15 


Arg 


Ala Arg Arg 


Pro Glu 


Ser Lys 


25 




30 




Arg 


Ser Phe Leu 


Leu Arg 


Asn Pro 






45 




Glu 


Asp Glu Glu 


Lys Asn 


Glu Ser 




60 






Ser 


He Asn Lys 


Ser Ser 


Pro Leu 




75 




80 


Ser 


Glu Asp Ala 


Ser Gly 


Tyr Leu 




90 




95 


Val 


Pro Ser Val 


Tyr Thr 


Gly Val 


105 




110 




He 


Met Ala He 


Val Val 


Phe He 






125 




Ala 


Val Val Tyr 


Met Leu 


His Leu 




140 






Ser 


Val Leu Pro 


Phe Lys 


He Ser 
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1 

JLOU 




155 










160 




OfciJ. 




aqti Ttt^ filn Phf* 

XJ~jgf V3^1X CIAC 


Glv 


Ser 


Glu 


Leu 


Cvs 


Ara 






XOD 


170 










175 




Phe Val Thr 


Ala 


Aj.a Jrne 


TKrr" fvQ Acsn Mt*i* 

Xjf JL y^jfO AOIA lUCi* 




Ala 


Ser 


He 


Leu 


Leu 




180 




185 








190 






Met Thr Val 


He 


oer J.±e 


ixSp xixy iruc XJCU 


Ala 


Val 


Val 


Tvr 


Pro 


Met 


195 












205 








Gin Ser Leu 


Ser 


irp Arg 


IIJLX UCU vJJLy r\a.y 


Ala 


Ser 


Phe 


Thr 


Cys 


Leu 


210 










220 










Ala lie Trp Ala 


Leu Ala 


xxe Aj.a oxy vcLx 


V CI X 


Pro 


Leu 


Leu 


Leu 


Lys 


225 








9*^ 










240 


Glu Gin Thr 


He 


oxn vaj. 


irLyJ V7Xjf UdA 


Tie 

JL X v7 


Thr 


Thr 


Cys 


His 


Asp 








9 

Z D U 










255 




Val Leu Asn 


Glu 


inr lieu 


jjeu urxu v»xy lyx 


xyx 


Ala Tyr 


Xjr-L 


Phe 


Ser 




260 




9fi^ 








270 






Ala Phe Ser 


Ala 


Val Pile 


irne Fne vax irro 


Leu 


He 


He 


OCX 




Val 

V dX 


275 






O Q A 






285 








Cys Tyr Val 


Ser 


j.ie jLxe 


Arg vjys Lieu oer 


•3cX 


Ser 


Ala 


V CIJL 


Ala 


Asn 


290 






O O R 




300 










Arg Ser Lys 


Lys 


^^^^^ TV 

ber Arg 


AX a. XicU JrXJlc Xicu 




Ala 


Ala 


Val 


Phe 


Cvs 


305 








.J X'iJ 










320 


lie Phe lie 


He 


L.ys xrne 


r*! X>T^r\ TliT* Zicn 
i7xy irx u xiix ac^ii 


V du. 


Leu 


Leu 


He 


Ala 


His 






"3 o 

J ZD 


•J «^ u 










335 




Tyr Ser Phe 


Leu 


Ser His 


TViv Qot* TVit* T'hT" 
XXXl Dcsx ±11X XllX 




Ala Ala 




Phe 


Ala 




340 












350 






Tyr Leu Leu Cys 


vaj. L»ys 


VAX ot^X Oc;X xxc 




Cys 


Cys 


He 


Asp 


Pro 


355 






«9 O w 






365 








Leu lie Tyr Tyr 


Tyr Ala 


Ser Ser Glu Cvs 


Gin 


Arg Tyr 


Val 


Tyr 


Ser 


370 






375 




380 










lie Leu Cys Cys 


Lys Glu 


Ser Ser Asp Pro 


Ser 


Ser Tyr 


Asn 


Ser 


Ser 


385 




390 




395 










400 


Gly Gin Leu Met 


Ala Ser 


Lys Met Asp Thr 


Cys 


Ser 


Ser 


Asn 


Leu 


Asn 






405 


410 










415 




Asn Ser lie 


Tyr 


Lys Lys 


Leu Leu Thr 















420 425 



<210> 10 

<211> 397 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> PEPTIDE 
<222> (1) . . . (397) 
<223> PAR2 



<400> 10 



Met Arg Ser 


Pro 


Ser Ala 


Ala Trp Leu Leu 


Gly 


Ala Ala 


He 


Leu 


Leu 


1 




5 


10 








15 




Ala Ala Ser 


Leu 


Ser Cys 


Ser Gly Thr He 


Gin 


Gly Thr 


Asn 


Arg 


Ser 




20 




25 






30 






Ser Lys Gly 


Arg 


Ser Leu 


He Gly Lys Val 


Asp 


Gly Thr 


Ser 


His 


Val 


35 






40 




45 








Thr Gly Lys 


Gly 


Val Thr 


Val Glu Thr Val 


Phe 


Ser Val 


Asp 


Glu 


Phe 


50 






55 




60 








Ser Ala Ser 


Val 


Leu Thr 


Gly Lys Leu Thr 


Thr 


Val Phe 


Leu 


Pro 


He 


65 




70 




75 








80 


Val Tyr Thr 


He 


Val Phe 


Val Val Gly Leu 


Pro 


Ser Asn 


Gly 


Met 


Ala 
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90 


95 




Ij6U 


Trp 


vcLJL 




T.oii Php Arrr THr Lvs Lvs LVS 

J_1C?LI flic: xu.y ±lix Jmtjf 0 *^ 4-1 jf^ 


His Pro Ala Val 


He 






100 


105 


110 




Tyr 


inec 




TV QTl 


Ti#aii Ala T.Pii Ala ASD LeU LeU 

JJCSU X^Xd XlCU rxXw xxo^ 


Ser Val He Trp 


Phe 








1 90 

X ^ v/ 


125 




Pro 


Leu 


T A7e 


Tip 


AT a TVr Hi Tie His Glv Asn 

n.MOL ±jfJ. llXO XXC **J.6* w^_j 


Asn Trp He Tyr 


Gly 










1 "^R 

X<33 


140 




Glu 






rV ro 


Aesn Val Tjpii Tie Glv Phe Phe 

Aoll VCIX UCSLl XX^ vja.jr x a ^^^.w 


Tyr Gly Asn Met 


Tyr 










150 155 




160 


Cys 


oex 






pTip Mpi- ThT* rv«5 Leu Ser Val 

It 11c IVLCL- ^IIX VrfjfO XJd* vv«<<. 


Gin Arg Tyr Trp 


Val 








1 fiR 170 

XD3 X # w 


175 






Val 


Asn 


Pro 


Mof- r'T'\r Tin c Cot* Ai^rf Tatq TiVS 
JXieu VjXy JtlxS Dcx Axy Jjy& uyo 


Ala Asn He Ala 


He 








XoU 


1 AS 
xo ^ 


190 




Giy 


He 


Ser 


Leu 


Ala Tl 0 Tr-Tk T.on Tlp Leu 
AXa XXe JLxjp J-icU. xicix xxc jjcu 


Leu Val Thr He 


Pro 










205 




Leu 


Tyr 


vax 


vax 


Tire mm 'T*h'r» Tl 0 PllO Tl P PrO 
Xiys laXU Xiix XXcS Jtriits xxc 


Ala Leu Asn He 


Thr 




ZlU 






Z XO 


220 




Thr 


Cys 


nxS 


Asp 


T7"a1 T.011 Pr'rt ^tiT 11 fil n T»Pll Leu 
VuX XICU STiLKJ VJXU V3X11 xic:u j-i^u 


Val Gly Asp Met 


Phe 










240 


Asn 


Tyr 


irne 


Leu 


Ccsr* T.«aii Ala Tip Olv Val Phe 

XltSUl AXa XXC urJLjf vc*.!. 07 


Leu Phe Pro Ala 


Phe 








9Ai^ 250 


255 




Leu 


TI3X 


Ala 


Ser 


Ala THrv Val T.011 Tl P ArCT 
A.XcL Xyr VOX ueu I'lcsu xxe axvj 


Met Leu Ara Ser 


Ser 








260 


265 


270 




Axa 


iXLeu 


Asp 


Glu 


Aon QPT" ^21 11 Ta/o Lvs Arcr Lvs 


Arg Ala He Lys 


Leu 






275 




980 

«c< 0 


285 




±xe 


Val 


Thr 


Val 


T.Pii Ala Mpt" Tvr Leu lie Cvs 


Phe Thr Pro Ser 


Asn 










9QS 

^ 7 <j 


300 




Leu 




Leu Val 


Val His Tvr Phe lieu He Lvs 


Ser Gin Gly Gin 


Ser 


o\jD 








"^in 315 

«^ XV/ «^ J.«./ 




320 


IlXS 


VaX 


Tyr Ala 


T.PII TvT* Tie Val Ala Leu Cvs 

J_IC:LL Xj^X XXC VCi^ fXJLCA JiJKfu jr 0 


Leu Ser Thr Leu 


Asn 










"^95 330 


335 




Sex* 


Cys 


lie Asp 


p^rn Plip Val Tvr Tvr Phe Val 


Ser His Asp Phe 


Arg 






340 


345 


350 




Asp 


His 


Ala 


Lys 


Asn Ala Leu Leu Cys Arg Ser 


Val Arg Thr Val 


Lys 




355 




360 


365 




Gin 


Met 


Gin Val 


Ser Leu Thr Ser Lys Lys His 


Ser Arg Lys Ser 


Ser 




370 






375 


380 




Ser 


Tyr 


Ser 


Ser 


Ser Ser Thr Thr Val Lys Thr 


Ser Tyr 




385 






390 395 







<210> 11 

<211> 374 

<212> PRT 

<213> Homo sapiens 

<220> 

<221> PEPTIDE 
<222> (1) . (374) 
<223> PAR3 



Leu Leu Leu Leu Pro 
15 

Asn Asn Leu Ala Lys 
30 

Pro Pro Asn Ser Phe 
45 

Thr Gly Ala Thr He 
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<400> 11 

Met Lys Ala Leu He Phe Ala Ala Ala Gly Leu 

15 10 
Thr Phe Cys Gin Ser Gly Met Glu Asn Asp Thr 

20 25 
Pro Thr Leu Pro He Lys Thr Phe Arg Gly Ala 

35 40 
Glu Glu Phe Pro Phe Ser Ala Leu Glu Gly Trp 
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50 








55 




Thr 


Val 


Lys He 


Lys 


Cys 


Pro 


Glu 


65 








70 






Lys 


Asn 


Ala Thr 


Met 


Gly Tyr 


T AVI 

lieu 








85 








lie 


Pro 


Ala He 


Tyr Leu Leu 


vax 






100 










Ala 


Val 


Thr Leu 


Trp 


Met 


Leu 


irne 






115 








ion 


Thr 


Val 


Phe Tyr 


Thr 


Asn 


Leu 


Ala 




130 








135 




Thr 


Leu 


Pro Phe 


Lys 


He 


Ala 




145 








150 






Phe Gly Glu Val 


Leu Cys Arg 


Ala 








165 








Met 


Tyr 


Cys Ser 


He 


Leu 


Leu 


Leu 






180 










Leu 


Ala 


He Val 


His 


Pro 


Phe 


Thr 






195 








o A n 

200 


Tyr Ala Leu Val 


Thr Cys Gly 


Leu 




210 








215 




Met 


Leu 


Pro Phe 


Phe 


He 


Leu 


Lys 


225 








230 






Asp 


He 


Thr Thr 


Cys 


His 


Asp 


va± 








245 








Pro 


Phe 


Gin Leu 


Tyr 


Tyr 


Phe 


lie 






260 










lie 


Pro 


Phe Val 


Leu 


He 


He 


Tyr 






275 








O O A 


Leu Asn Ala Tyr 


Asp 


His 


Arg 


Trp 




290 








295 




Leu 


He 


Leu Val 


He 


Phe 


Thr 


lie 


305 








310 






Leu 


He 


He His 


His 


Ala 


Asn 


Tyr 








325 








Tyr 


Phe 


He Tyr 


Leu 


He 


Ala 


Leu 






340 










Leu Asp 


Pro Phe 


Leu 


Tyr 


Phe 


Leu 






355 








360 


Thr 


Ala 


Tyr Leu 


Thr 


Lys 







370 



Degradable Clostridial Toxins 



60 



V9^U OCX riXa 


Ser 


His 


XJKSUL 


His 


Val 


75 










80 


ip'hv CoT" Cot* 

XlJJu OsSIm OCJu 


Leu 


Ser 


Thr 


Lys 


Leu 










95 




OlnA \7a1 \Tsxl 
irne va± VaJL 


Gly Val 


C A- \J 


Ala 

fix CI 










110 






xrlie ivLy llix 


Arg 


Ser 

125 


Tie 

X JL V? 




Thr 


i.j.e iiJLa ASy 


Phe 
140 


Leu 






Val 


nis lieu Asn 


Gly Asn 


Asn 


lip 


V CIX 












160 


Txir inr va± 


He 


Phe 


lyr 


oxy 


A on 


X / u 








1 7"^ 

J, f mj 




Aia uys xie 


Ser 


He 


Asn 


TV y/T 


lyx 


IOC 

lob 






1 on 

X ^7 u 






Tyr Arg Gly 


Leu 


Pro 
205 


Lys 


tin Q 
JtlXS 


Tnr 


vai irp A-La 


Thr Val 


irne 


Xieu 


lyr 




220 










SaUx \s±il iyT 


Tyr Leu 


VAX 


V3X11 


JT J- 


235 










240 


iixs Asn inr 


Cys 


Glu 


OCX 


OCX. 


OCX 


z o u 












O^v* T..A11 TV *1 A 

oer xicu Axci 


Phe 


Phe 






Leu 








270 






^ys Ayr ax a 


Ala 


He 
285 


X xc? 


Axy 




T.Am T^yT~> TK/T* 

jjeu 1 xjLi lyx 


Val 
300 


Lys 


AT a 


OCX 


XJC?IJl 


Cys Phe Ala 


Pro 


Ser 


Asn 


He 


He 


315 










320 


Tyr Tyr Asn 


Asn 


Thr 


Asp 


Gly 


Leu 


330 








335 




Cys Leu Gly 


Ser 


Leu 


Asn 


Ser 


Cys 


345 






350 






Met Ser Lys 


Thr 


Arg 


Asn 


His 


Ser 



365 



<210> 12 
<211> 385 
<212> PRT 
<213> Homo sapiens 

<220> 

<221> PEPTIDE 
<222> (1) . (385) 
<223> PAR4 

<400> 12 

Met Trp Gly Arg Leu Leu Leu 

1 5 
Ser Gly Gly Thr Gin Thr Pro 
20 

Gly Gly Gly Asp Asp Ser Thr 
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Trp Pro 


Leu Val 


Leu Gly 


Phe 


Ser 


Leu 




10 






15 




Ser Val 


Tyr Asp 


Glu Ser 


Gly 


Ser 


Thr 


25 






30 






Pro Ser 


He Leu 


Pro Ala 


Pro 


Arg 


Gly 
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35 40 45 



Tyr 


Pro 


C\\r ml n Val 
\3My VaJ-ii vax 






AO^ 


Ser 


Asp 


Thr 


Leu 


Glu 


Leu 


Pro 








55 










60 










TV C5 




Cat* JlT"rf A 
OCX Aj.a 




Leu 


Glv 


TrD 


Val 


Pro 


Thr 


Arg 


Leu 


Val 








70 








75 










80 






jjcu J.yx vjxy 


jjc Li vax 




V ax 


Val 


Glv 


Leu 


Pro 


Ala 


Asn 


Gly 






0 «7 








90 










95 






xxXa 


ijc u JL X ^ V ax 






Rln 
0x11 


Ala 


Pro 


Arcf 


Leu 


Pro 


Ser 


Thr 






1 on 

XU u 






1 OS 










110 








Leu 


Xieu nei^ a^ix 


XicU rixa 


Thy 


Al « 
AX a 


Ao^ 


Leu 


Leu 


Leu 


Ala 


Leu 


Ala 






113 




1 90 
X A 1/ 










125 








Leu 


Pro 


irro Ary lie 


Ala lyX 


rlxs 


Leu 


Arg 


ni V 
vaxy 


V3X1X 


Aycf 

AkX 


xxp 


Pro 


Phe 




u u 




XO 3 










140 










Gxy 


V7IU 


Aia Aia vjys 


TV ^^^^ 

Axy Xjeu 


Al a 
AXa 


IXXX 


Ala 
AXa 


Al a 

Axa 


XJCiX 


xyx 


Glv 
vixy 


His 


Met 








X3U 








1 ss 










160 


Tyr 


vjiy 


oer Vai Lieu 


xieu ijcu 


Al a 
AXa 


Al a 

Axa 


Val 
vax 


OCX 


XJCVX 


Asp 


Axy 


Tvr 


Leu 




loo 








1 70 
X / v 










175 




TV T -a 

A J. a. 


Leu 


Va.1 rllS irro 


ijeu. Axy 


Ala 
AXa 


TV -VTT 

Axy 


Al a 
Axa 


XJCLi 


Axy 


Glv 
vjxy 


Arg 


Arg 


Leu 






XoU 
















190 






Ala 


T All 

Leu 


Gly Leu Cys 


£ieu Ala 


Al a 
AXa 


Trp 


Leu 


Mot* 
£lcU 


Al a 


Al a 
fixa 


Ala 

AXd 


Leu 


Ala 






1 QR 
X73 




900 

^ V/ w 










205 








Leu 


Pro 


T.A11 'PVi^ 

lieu iiir jjeu 


V^XIi rix y 


nin 

oXxX 


Th-r 

XllX 


iriic 


Axy 


Leu 


Ala 


Axy 


Ser 


Asp 








215 










220 












vajL 


XJdX K^yo iXXo 




Leu 


Pro 


Leu 


Asp 


Ala 


Gin 


Ala 


Ser 


His 


zz o 






9? n 








235 










240 


Trp 




JT^KJ Axa flic: 


X iix ^ 


Leu 


Ala 


Leu 


Leu 


Glv 


Cys 


Phe 


Leu 


Pro 












250 










255 




Leu 


Leu 


AXa rlcsL. XlCtl 


XIC U wjf 0 


xyx 


Glv 


Ala 


Thr 


Leu 


His 


Thr 


Leu 


Ala 






9 fin 

Z D U 






965 










270 






Ala 

Ala 


Ser 


vaxy ATy Axy 


lyx vaxy 


nx 0 


Ala 
AX a 


Ti^ii 


Ar*rr 
AX y 


Leu 


Thr 


Ala 


Val 


Val 






z / ^ 




280 










285 








Leu 


TV n 0 

Aia 


Cav lila 

oer Ala VaX 


xiXa irilcs 


Jrxxc 


Val 
vax 


It X \J 


OCX 


Aqti 

XIOIX 


Leu 


Leu 


Leu 


Leu 




Z !7 U 




9QR 










300 










Leu 


nxS 


lyr oer Asp 


JrX U OCX 


irx 


OCX 


Al a 
AX a 




Glv 


Asn 


Leu 


Tvr 


Glv 








J X u 








315 










320 


Ala 


Tyr 


VaX Jrro »3ei 


T.mi AH A 
XlcU AXCt 


XJCU 


OCX 


Thr 

XllX 


XJCIX 


Asn 


Ser 


Cys 


Val 


Asp 




325 








330 










335 




Pro 


Phe 


lie Tyr Tyr 


Tyr Val 


Ser 


Ala 


Glu 


Phe 


Arg 


Asp 


Lys 


Val 


Arg 






340 






345 










350 






Ala 


Gly 


Leu Phe Gin 


Arg Ser 


Pro 


Gly 


Asp 


Thr 


Val 


Ala 


Ser 


Lys 


Ala 






355 




360 










365 








Ser 


Ala 


Glu Gly Gly 


Ser Arg 


Gly 


Met 


Gly 


Thr 


His 


Ser 


Ser 


Leu 


Leu 




370 




375 










380 











Gin 
385 



<210> 13 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Hexapeptide comprising the tethered ligand of PARI 
<400> 13 

Ser Phe Phe Leu Arg Asn 
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1 5 



<210> 14 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Variant of hexapeptide con^rising the tethered 
ligand of PARI 

<400> 14 

Ser Phe Phe Leu Arg Asn 
1 5 



<210> 15 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PARI 

<400> 15 

Thr Phe Leu Leu Arg Asn 
1 5 



<210> 16 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1)...(6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PARI 

<400> 16 

Gly Phe Pro Gly Lys Phe 
1 5 



<210> 17 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1)...(6) 
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<223> Variant of hexapeptide comprising the tethered 
ligand of PARI 

<400> 17 

Gly Tyr Pro Ala Lys Phe 
1 5 



<210> 18 
<211> 6 
<212> PRT 

<213> Artificial Secjuence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Variant of hexapeptide coinprising the tethered 
ligand of PARI 

<400> 18 

Gly Tyr Pro Leu Lys Phe 
1 5 



<210> 19 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PARI 

<400> 19 

Gly Tyr Pro lie Lys Phe 
1 5 



<210> 20 
<211> 6 
<212> PRT 

<213> Artificial Sequence 

<220> 

<221> PEPTIDE 
<222> (1) • . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PARI 

<221> MOD.RES 
<222> (2) . . . (2) 

<223> Xaa is paraf luoro-phenylalanine (F) . 
<400> 20 

Gly Xaa Pro Gly Lys Phe 
1 5 
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<210> 21 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PARI 

<221> MOD^RES 
<222> (4) . . . (4) 

<223> Xaa is cyclohexylalanine (Cha) • 
<400> 21 

Gly Tyr Pro Xaa Lys Phe 
1 5 



<210> 22 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PARI 

<221> MOD_RES 
<222> (2) . . . (2) 

<223> Xaa is paraf luoro-phenylalanine (F) . 

<221> MOD^RES 
<222> (3) . . . (3) 

<223> Xaa is cyclohexylalanine (Cha) . 

<221> MOD^RES 
<222> (4) . . . (4) 

<223> Xaa is cyclohexylalanine (Cha) . 



<400> 22 

Ser Xaa Xaa Xaa Arg Iiys 
1 5 



<210> 23 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1)...(6) 
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<223> Variant of hexapeptide comprising the tethered 
ligand of PARI 

<221> MOD_RES 
<222> (2) . . . (2) 

<223> Xaa is paraf luoro-phenylalanine (F) . 

<221> MOD_RES 
<222> (3) . . . (3) 

<223> Xaa is cyclohexylalanine (Cha) • 

<221> MOD^RES 
<222> (4) . . . (4) 

<223> Xaa is cyclohexylalanine (Cha) . 

<221> MOD^RES 
<222> (5) . . . (5) 

<223> Xaa is homoarginine (homoR) . 
<400> 23 

Ser Xaa Xaa Xaa Xaa Lys 
1 5 



<210> 24 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . • (6) 

<223> Hexapeptide comprising the tethered ligand of PAR2 
<400> 24 

Ser Leu He Gly Lys Val 
1 5 



<210> 25 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> {!)... (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR2 

<400> 25 

Ser Leu He Gly Arg Leu 
1 5 



<210> 26 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
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<223> Variant of hexapeptide coinprising the tethered 
ligand of PARI 

<221> MOD^RES 
<222> (2)... (2) 

<223> Xaa is paraf luoro-phenylalanine (F) . 

<221> MOD_RES 
<222> (3) . . . (3) 

<223> Xaa is cyclohexylalanine (Cha) . 

<221> MOD_RES 
<222> (4).. -{4) 

<223> Xaa is cyclohexylalanine (Cha) . 

<221> MOD_RES 
<222> (5) . . . (5) 

<223> Xaa is homoarginine (homoR) . 
<400> 23 

Ser Xaa Xaa Xaa Xaa Lys 
1 5 



<210> 24 
<211> 6 
<212> PRT 

<213> Artificial Sequence 

<220> 

<221> PEPTIDE 
<222> (1) ... (6) 

<223> Hexapeptide comprising the tethered ligand of PAR2 
<400> 24 

Ser Leu lie Gly Lys Val 
1 5 



<210> 25 
<211> 6 
<212> PRT 

<213> Artificial Sequence 

<220> 

<221> PEPTIDE 
<222> (1)...(6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR2 

<400> 25 

Ser Leu lie Gly Arg Leu 
1 5 



<210> 26 

<211> 6 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Hexapeptide comprising the tethered ligand of PAR3 
<400> 26 

Thr Phe Arg Gly Ala Pro 
1 5 



<210> 27 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR3 

<400> 27 

Ser Phe Asn Gly Gly Pro 
1 5 



<210> 28 
<21.1> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Hexapeptide coinprising the tethered ligand of PAR4 

<400> 28 

Gly Tyr Pro Gly Gin Val 
1 5 



<210> 29 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) ... (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR4 

<400> 29 

Ala Tyr Pro Gly Lys Phe 
1 5 



<210> 30 
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<2ll> 6 

<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR4 

<400> 30 

Thr Tyr Pro Gly Lys Phe 
1 5 



<210> 31 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR4 

<400> 31 

Gly Tyr Pro Gly Lys Tyr 
1 5 



<210> 32 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of P2VR4 

<400> 32 

Gly Tyr Pro Gly Lys Trp 
1 5 



<210> 33 
<211> 6 
<212> PRT 

<213> Artificial Secjuence 
<220> 

<221> PEPTIDE 
<222> {!)... (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR4 

<400> 33 



36 Of 190 



wo 2006/026780 



PCT/US2005/031613 



LI er a/., uegradable Clostridial Toxins 

Gly Tyr Pro Gly Lys Lys 
1 5 



<210> 34 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR4 

<400> 34 

Gly Ty^:- Pro Gly Lys Phe 
1 5 



<210> 35 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR4 

<400> 35 

Gly Tyr Pro Gly Arg Phe 
1 5 



<210> 36 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1)...(6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR4 

<400> 36 

Gly Tyr Pro Gly Phe Lys 
1 5 



<210> 37 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
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<222> (1) . . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR4 

<400> 37 

Gly Tyr Pro Ala Lys Phe 
1 5 



<210> 38 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR4 

<400> 38 

Gly Phe Pro Gly Lys Phe 
1 5 



<210> 39 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR4 

<400> 39 

Gly Phe Pro Gly Lys Pro 
1 5 



<210> 40 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR4 

<400> 40 

Ser Tyr Pro Gly Lys Phe 
1 5 



<210> 41 
<211> 6 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR4 

<400> 41 

Ser Tyr Pro Ala Lys Phe 
1 5 



<210> 42 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Variant of hexapeptide coiitprising the tethered 
ligand of PAR4 

<400> 42 

Ser Tyr Pro Gly Arg Phe 
1 5 



<210> 43 
<211> 6 

<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR4 

<400> 43 

Ser Tyr Ala Gly Lys Phe 
1 5 



<210> 44 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR4 

<221> MOD_RES 
<222> (5)... (5) 

39 0t 190 



wo 2006/026780 



PCT/US2005/031613 



LI er a/., uegradable Clostridial Toxins 
<223> Xaa is ornithine (Om) . 
<400> 44 

Gly Tyr Pro Gly Xaa Phe 
1 5 



<210> 45 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (l)-..(6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR4 

<221> MOD^RES 
<222> (2) . . . (2) 

<223> Xaa is paraf luoro-phenylalanine (F) . 
<400> 45 

Gly Xaa Pro Gly Lys Phe 
1 5 



<210> 46 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . • (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR4 

<221> MOD.RES 
<222> (5) . . . (5) 

<223> Xaa is homoarginine (homoR) . 
<400> 46 

Gly Tyr Pro Gly Xaa Phe 
1 5 



<210> 47 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1)...{6) 

<223> Variant of hexapeptide coiaprising the tethered 
ligand of PAR4 



<221> MOD_RES 
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<222> (5) . . . (5) 

<223> Xaa is homoarginine (homoR) . 
<400> 47 

Ser Tyr Pro Gly Xaa Phe 
1 5 



<210> 48 

<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 

<222> (1) . . . (5) 

<223> Flexible peptide spacer 

<400> 48 

Gly Gly Gly Gly Ser 
1 5 



<210> 49 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 

<222> (1) . . . (5) 

<223> Flexible peptide spacer 

<400> 49 

Glu Ala Ala Ala Lys 
1 5 



<210> 50 
<211> 5 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . . (5) 

<223> Bovine enterokinase protease cleavage site. 
<400> 50 

Asp Asp Asp Asp Lys 
1 5 



<210> 51 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<221> SITE 
<222> {!)..- (7) 

<223> Tobacco Etch Virus protease cleavage site. 
<400> 51 

Glu Asn Leu Tyr Phe Gin Gly 
1 5 



<210> 52 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . . (7) 

<223> Tobacco Etch Virus protease cleavage site. 
<400> 52 

Glu Asn Leu Tyr Phe Gin Ser 
1 5 



<210> 53 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . . (7) 

<223> Tobacco Etch Virus protease cleavage site. 
<400> 53 

Glu Asn lie Tyr Thr Gin Gly 
1 5 



<210> 54 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) ...(7) 

<223> Tobacco Etch Virus protease cleavage site. 
<400> 54 

Glu Asn He Tyr Thr Gin Ser 
1 5 



<210> 55 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
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<220> 

<221> SITE 
<222> (1) . . . (7) 

<223> Tobacco Etch Virus protease cleavage site. 
<400> 55 

Glu Asn He Tyr Leu Gin 61y 
1 5 



<210> 56 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . . (7) 

<223> Tobacco Etch Virus protease cleavage site. 
<400> 56 

Glu Asn He Tyr Leu Gin Ser 
1 5 



<210> 57 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . - (7) 

<223> Tobacco Etch Virus protease cleavage site. 

<400> 57 

Glu Asn Val Tyr Phe Gin Gly 
1 5 



<210> 58 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . . (7) 

<223> Tobacco Etch Virus protease cleavage site. 
<400> 58 

Glu Asn Val Tyr Ser Gin Ser 
1 5 



<210> 59 
<211> 7 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . . (7) 

<223> Tobacco Etch Virus protease cleavage site. 
<400> 59 

Glu Asn Val Tyr Ser Gin Gly 
1 5 



<210> 60 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (0) . . . (0) 

<223> Tobacco Etch Virus protease cleavage site. 
<400> 60 

Glu Asn Val Tyr Ser Gin Ser 
1 5 



<210> 61 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . . (7) 

<223> Human Rhinovirus 3C protease cleavage site. 

<400> 61 

Glu Ala Leu Phe Gin Gly Pro 
1 5 



<210> 62 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . . (7) 

<223> Hioman Rhinovirus 3C protease cleavage site. 
<400> 62 

Glu Val Leu Phe Gin Gly Pro 
1 5 



<210> 63 
<211> 7 
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<212> PRT 

<213> Artificial Sequence 

<220> 

<221> SITE 
<222> (1) . . . (7) 

<223> Human Rhinovirus 3C protease cleavage site. 
<400> 63 

Glu Leu Leu Phe Gin Gly Pro 
1 5 



<210> 64 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . . (7) 

<223> Human Rhinovirus 3C protease cleavage site. 
<400> 64 

Asp Ala Leu Phe Gin Gly Pro 
1 5 



<210> 65 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . . (7) 

<223> Human Rhinovirus 3C protease cleavage site. 
<400> 65 

Asp Val Leu Phe Gin Gly Pro 
1 5 



<210> 66 

<211> 7 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (0) . . . (0) 

<223> Hxjman Rhinovirus 3C protease cleavage site. 
<400> 66 

Asp Leu Leu Phe Gin Gly Pro 
1 5 
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<210> 67 
<211> 98 
<212> PRT 

<213> Artificial Sequence 

<220> 

<221> SITE 
<222> (1)...(98) 

<223> SUMO/ULP-1 protease cleavage site. 
<400> 67 

Met Ala Asp Ser Glu Val Asn Gin Glu Ala Lys Pro Glu Val Lys Pro 

15 10 15 

Glu Val Lys Pro Glu Thr His lie Asn Leu Lys Val Ser Asp Gly Ser 

20 25 30 

Ser Glu lie Phe Phe Lys He Lys Lys Thr Thr Pro Leu Arg Arg Leu 

35 40 45 

Met Glu Ala Phe Ala Lys Arg Gin Gly Lys Glu Met Asp Ser Leu Arg 

50 55 60 

Phe Leu Tyr Asp Gly He Arg He Gin Ala Asp Gin Thr Pro Glu Asp 
65 70 75 80 

Leu Asp Met Glu Asp Asn Asp He He Glu Ala His Arg Glu Gin He 
85 90 95 

Gly Gly 



<210> 68 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1)...(4) 

<223> Thrombin protease cleavage site. 

<400> 68 
Gly Val Arg Gly 
1 



<210> 69 

<211> 4 
<212> PRT 

<213> Artificial Sequence 

<220> 
<221> SITE 
<222> (1) . . . (4) 

<223> Thrombin protease cleavage site. 

<400> 69 
Ser Ala Arg Gly 
1 



<210> 70 
<211> 4 
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<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . . (4) 

<223> Thrombin protease cleavage site. 

<400> 70 
Ser Leu Arg Gly 
1 



<210> 71 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . • (4) 

<223> Thrombin protease cleavage site. 

<400> 71 
Asp Gly Arg lie 
1 



<210> 72 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . . (4) 

<223> Thrombin protease cleavage site. 

<400> 72 
Gin Gly Lys lie 
1 



<210> 73 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . . (6) 

<223> Thrombin protease cleavage site. 
<400> 73 

Leu Val Pro Arg Gly Ser 
1 5 



<210> 74 
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<211> 6* 
<212> PRT 

<213> Artificial Sequence 

<220> 

<221> SITE 
<222> (1) . . . (6) 

<223> Thrombin protease cleavage site. 
<400> 74 

Leu Val Pro Lys Gly Ser 
1 5 



<210> 75 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1)...{6) 

<223> Thrombin protease cleavage site. 

<400> 75 

Phe lie Pro Arg Thr Phe 
1 5 



<210> 76 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . . (6) 

<223> Thrombin protease cleavage site. 
<400> 76 

Val Leu Pro Arg Ser Phe 
1 5 



<210> 77 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1)...(6) 

<223> Thrombin protease cleavage site. 
<400> 77 

lie Val Pro Arg Ser Phe 
1 5 
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<210> 78 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) ... (6) 

<223> Throitibin protease cleavage site. 
<400> 78 

lie Val Pro Arg Gly Tyr 
1 5 



<210> 79 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . . (6) 

<223> Thrombin protease cleavage site. 
<400> 79 

Val Val Pro Arg Gly Val 
1 5 



<210> 80 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . . (6) 

<223> Thrombin protease cleavage site. 
<400> 80 

Val Leu Pro Arg Leu lie 
1 5 



<210> 81 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . . (6) 

<223> Thrombin protease cleavage site. 
<400> 81 

Val Met Pro Arg Ser Leu 
1 5 
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<210> 82 
<2ll> 6 

<212> PRT 

<213> T^tificial Sequence 

<220> 
<221> SITE 
<222> (1) . . . (6) 

<223> Thrombin protease cleavage site. 
<400> 82 

Met Phe Pro Arg Ser Leu 
1 5 



<210> 83 
<211> 4 
<212> PRT 

<213> Artificial Sequence 

<220> 
<221> SITE 
<222> (1) . . . (4) 

<223> Coagulation Factor Xa protease cleavage site. 

<400> 83 
lie Asp Gly Arg 
1 



<210> 84 

<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> SITE 
<222> (1) . . . (4) 

<223> Coagulation Factor Xa protease cleavage site. 

<400> 84 
He 61u Gly Arg 
1 



<210> 85 
<211> 1350 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 

<222> (1) . . - (1350) 

<223> BoNT/A-ED- PARI -Thrombin 

<400> 85 

Met Gly Pro Arg Arg Leu Leu Leu Val Ala Ala Cys Phe Ser Leu Cys 
15 10 15 
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Gly Piro Ij6U Leu Ser Ala 


Arg 


Thr Arg 


Ala Arg . Arg 


Pro 


Glu 


Ser 


Lys 


20 




25 






30 






Ala TVrr Asn Ala Thr* LeU 


Asp 


Pro Arg 


Ser Phe Leu 


Leu 


Arg 


Asn 


Pro 


35 




40 




45 








Asn Asp Lys Tyr Glu Piro 


Phe 


Pro Phe 


Val Asn Lys 


Gin 


Phe 


Asn 


Tyr 


50 


55 




60 










IjVs Asd Pro Val Asn Glv 


Val 


Asp lie 


Ala Tyr He 


Lys 


He 


Pro 


Asn 


65 70 






75 








80 


Ala Gly Gin Met Gin Pro 


Val 


Lys Ala 


Phe Lys He 


His 


Asn 


Lys 


He 


85 






90 






95 




Ttt) Val Tie Piro Glu Arc 


Asp 


Thr Phe 


Thr Asn Pro 


Glu 


Glu 


Gly 


Asp 


100 




105 






110 






T.^n ZXqti Pto Pt"0 Pt*o Glu 


Ala 


Lys Gin 


Val Pro Val 


Ser 


Tyr 


Tyr 


Asp 


1 1 R 




120 




125 








Oa-t TTtt Tvt" T»p»ii S^t Thl* 

XXIX JLJfX XJCLL XAA^ 


Asp 


Asn Glu 


Lys Asp Asn 


Tyr 


Leu 


Lys 


Gly 




135 




140 










\7al •Plrr* T.vQ Ti^ii Pli^ nTu 


Arcr 


He Tyr 


Ser Thr Asp 


Leu 


Gly 


Arg 


Met 


150 






155 








160 


"Leu Tieii Tlvr Seir He Val 


Arg 


Gly He 


Pro Phe Trp 


Gly 


Gly 


Ser 


Thr 


165 






170 






175 




XXC x\o^ xxxj- u xjdx j_r ^ 


Val 


He Asp 


Thr Asn Cys 


He 


Asn 


Val 


He 


180 




185 






190 






Gin Pro Ast) Glv Ser Tvx 


Arcr 


Ser Glu 


Glu Leu Asn 


Leu 


Val 


He 


He 


195 

X^ *J 




200 




205 








Glv Pro Ser Ala Aso Xle 


He 


Gin Phe 


Glu Cys Lys 


Ser 


Phe 


Gly 


His 


210 


215 




220 










Glu Val Leu Asn Leu Thr 


Arg 


Asn Gly 


Tyr Gly Ser 


Thr 


Gin 


Tyr 


He 


225 230 






235 








240 


Arg Phe Ser Pro Asp Phe 


Thr 


Phe Gly 


Phe Glu Glu 


Ser 


Leu 


Glu 


Val 


245 






250 






255 




Asr> Thr Asn Pro Leu Leu 


Gly 


Ala Gly 


Lys Phe Ala 


Thr 


Asp 


Pro 


Ala 


260 




265 






270 






Val Thr Leu Ala His Glu 


Leu 


He His 


Ala Gly His 


Arg 


Leu 


Tyr 


Gly 


275 




280 




285 








Tl^ Ala Tie Asn Pro Asn 


Arg 


Val Phe 


Lys Val Asn 


Thr 


Asn 


Ala 


Tyr 


£i \J 


295 




300 










Tvr Gl 11 Met" Ser Glv Leu 


Glu 


Val Ser 


Phe Glu Glu 


Leu 


Arg 


Thr 


Phe 


"^ns 310 






315 








320 


Glv Glv His Aso Ala Lvs 


Phe 


He Asp 


Ser Leu Gin 


Glu 


Asn 


Glu 


Phe 


325 






330 






335 




Arcr Tjeu Tvr Tvr Tvr Asn 


Lys 


Phe Lys 


Asp He Ala 


Ser 


Thr 


Leu 


Asn 


340 




345 






350 






Lvs Ala Lvs Ser He Val 


Gly 


Thr Thr 


Ala Ser Leu 


Gin 


Tyr 


Met 


Lys 


355 




360 




365 








Asn Val Phe Lys Glu Lys 


Tyr 


Leu Leu 


Ser Glu Asp 


Thr 


Ser 


Gly 


Lys 


370 


375 




380 










Phe Ser Val Asp Lys Leu 


Lys 


Phe Asp 


Lys Leu Tyr 


Lys 


Met 


Leu 


Thr 


385 390 






395 








400 


Glu He Tyr Thr Glu Asp 


Asn 


Phe Val 


Lys Phe Phe 


Lys 


Val 


Leu 


Asn 


405 






410 






415 




Arg Lys Thr Tyr Leu Asn 


Phe 


Asp Lys 


Ala Val Phe 


Lys 


He 


Asn 


He 


420 




425 






430 






Val Pro Lys Val Asn Tyr 


Thr 


He Tyr 


Asp Gly Phe 


Asn 


Leu 


Arg 


Asn 


435 




440 




445 








Thr Asn Leu Ala Ala Asn 


Phe 


Asn Gly 


Gin Asn Thr 


Glu 


He 


Asn 


Asn 


450 


455 




460 










Met Asn Phe Thr Lys Leu 


Lys 


Asn Phe 


Thr Gly Leu 


Phe 


Glu 


Phe 


Tyr 


465 470 






475 








480 


Lys Leu Leu Cys Val Arg 


Gly 


He He 


Thr Ser Lys 


Thr 


Lys 


Ser 


Leu 
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485 490 495 

Asp Lys Gly Tyr Asn Lys Ala Leu Asn Asp Leu Cys lie Lys Val Asn 

500 505 510 

Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp 

515 520 525 

Leu Asn Lys Gly Glu Glu lie Thr Ser Asp Thr Asn He Glu Ala Ala 

530 535 540 

Glu Glu Asn He Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe 
545 550 555 560 

Asn Phe Asp Asn Glu Pro Glu Asn He Ser He Glu Asn Leu Ser Ser 

565 570 575 

Asp He He Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro 

580 585 590 

Asn Gly Lys Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu 

595 600 605 

Arg Ala Gin Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr Asn 

610 615 620 

Ser Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe 
625 630 635 640 

Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met 

645 650 655 

Phe Leu Gly Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr 

660 665 670 

Ser Glu Val Ser Thr Thr Asp Lys He Ala Asp He Thr He He He 

675 680 685 

Pro Tyr He Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp 

690 695 700 

Asp Phe Val Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu 
705 710 715 720 

Phe He Pro Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val 

725 730 735 

Ser Tyr He Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala 

740 745 750 

Leu Ser Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val 

755 760 765 

Thr Asn Trp Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys 

770 775 780 

Lys Met Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He 
785 790 795 800 

He Asn Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He 

805 810 815 

Asn Phe Asn He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn 

820 825 830 

Lys Ala Met He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser 

835 840 845 

Tyr Leu Met Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp 

850 855 860 

Phe Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn 
865 870 875 880 

Arg Gly Thr Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn 

885 890 895 

Asn Thr Leu Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp 

900 905 910 

Asn Gin Arg Leu Leu Ser Thr Phe Thr Glu Tyr He Lys Asn He He 

915 920 925 

Asn Thr Ser He Leu Asn Leu Arg Tyr Glu Ser Asn His Leu He Asp 

930 935 940 

Leu Ser Arg Tyr Ala Ser Lys He Asn He Gly Ser Lys Val Asn Phe 
945 950 955 960 
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Asp Pro He Asp Lys Asn Gin He Gin Leu Phe Asn Leu Glu Ser Ser 

965 970 975 

Lys He Glu Val He Leu Lys Asn Ala He Val Tyr Asn Ser Met Tyr 

980 985 990 

Glu Asn Phe Ser Thr Ser Phe Trp He Arg He Pro Lys Tyr Phe Asn 

995 1000 1005 

Ser He Ser Leu Asn Asn Glu Tyr Thr He He Asn Cys Met Glu Asn 

1010 1015 1020 

Asn Ser Gly Trp Lys Val Ser Leu Asn Tyr Gly Glu He He Trp Thr 
1025 1030 1035 1040 

Leu Gin Asp Thr Gin Glu He Lys Gin Arg Val Val Phe Lys Tyr Ser 

1045 1050 1055 

Gin Met He Asn He Ser Asp Tyr He Asn Arg Trp He Phe Val Thr 

1060 1065 1070 

He Thr Asn Asn Arg Leu Asn Asn Ser Lys He Tyr He Asn Gly Arg 

1075 1080 1085 

Leu He Asp Gin Lys Pro He Ser Asn Leu Gly Asn He His Ala Ser 

1090 1095 1100 

Asn Asn He Met Phe Lys Leu Asp Gly Cys Arg Asp Thr His Arg Tyr 
1105 1110 1115 1120 

He Trp He Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn Glu Lys 

1125 1130 1135 

Glu He Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser Gly He Leu Lys 

1140 1145 1150 

Asp Phe Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro Tyr Tyr Met Leu 

1155 1160 1165 

Asn Leu Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn Asn Val Gly He 

1170 1175 1180 

Arg Gly Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser Val Met Thr Thr 
1185 1190 1195 1200 

Asn He Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr Lys Phe He He 

1205 1210 1215 

Lys Lys Tyr Ala Ser Gly Asn Lys Asp Asn He Val Arg Asn Asn Asp 

1220 1225 1230 

Arg Val Tyr He Asn Val Val Val Lys Asn Lys Glu Tyr Arg Leu Ala 

1235 1240 1245 

Thr Asn Ala Ser Gin Ala Gly Val Glu Lys He Leu Ser Ala Leu Glu 

1250 1255 1260 

He Pro Asp Val Gly Asn Leu Ser Gin Val Val Val Met Lys Ser Lys 
1265 1270 1275 1280 

Asn Asp Gin Gly He Thr Asn Lys Cys Lys Met Asn Leu Gin Asp Asn 

1285 1290 1295 

Asn Gly Asn Asp He Gly Phe He Gly Phe His Gin Phe Asn Asn He 

1300 1305 1310 

Ala Lys Leu Val Ala Ser Asn Trp Tyr Asn Arg Gin He Glu Arg Ser 

1315 1320 1325 

Ser Arg Thr Leu Gly Cys Ser Trp Glu Phe He Pro Val Asp Asp Gly 

1330 1335 1340 

Trp Gly Glu Arg Pro Leu 
1345 1350 



<210> 86 
<211> 1342 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
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<222> (1) . . . (1342) 
<223> BoNT/A-ED-PARl-Xa 



<400> 86 



Mtat* Rlv Pfn Ato ArCf 


Leu 


Leu 


Leu Val 


Ala Ala 


Cys 


Phe 


Ser 


Leu 


Cys 


1 5 








10 








15 




m Pt-o Ti^H SeiT 
\3tJ,y Jtri LI JLiC?U JJCVA w^a. 


Ala 


Ara 


Thr Arg 


Ala Arg 


Arg 


Pro 


Glu 


Ser 


Lys 


20 






25 








30 






Al A Thr* Aqti Ala ThlT 

JTXXCl XllJL AOil XXXa XXA^ 


He 


Glu 


Glv Ara 


Ser Phe 


Leu 


Leu 


Arg 


Asn 


Pro 








40 






45 








PVi^ Vfll Aqti t.vq dn. 


Phe 


Asn 


Tvr Lvs 


Asp Pro 


Val 


Asn 


Gly 


Val 


Asp 


D U 




55 






60 










lie Ala Tyr lie Lys 


He 


Pro 


Asn Ala 


Gly Gin 


Met 


Gin 


Pro 


Val 


Lys 


65 


70 






75 










80 


Ala Phe Lys He His 


Asn 


Lys 


He Trp 


Val He 


Pro 


Glu 


Ara 


Asp 


Thr 


85 








90 








95 




Phe Thr Asn Pro Glu 


Glu 


Glv 


Ast) Leu 


Asn Pro 


Pro 


Pro 


Glu 


Ala 


Lys 

Pur 


100 






105 








110 






Gin Val Pro Val Ser 


Tyr 


Tvrr 


Ast) Ser 


Thr TyT 


Leu 


Ser 


Thr 


Asp 


Asn 


115 






120 






125 








Glu Lys Asp Asn Tyr 


Leu 


Lys 


Gly Val 


Thr Lys 


Leu 


Phe 


Glu 


Arg 


He 


130 




135 






140 










Tyr Ser Thr Asp Leu Gly 


Arg 


Met Leu 


Leu Thr 


Ser 


He 


Val 


Arg 


Gly 


145 


150 






155 










160 


He Pro Phe Trp Gly Gly 


Ser 


Thr He 


Asp Thr 


Glu 


Leu 


Lys 


Val 


He 


165 








170 








175 




Asp Thr Asn Cys He Asn 


Val 


He Gin 


Pro Asp 


Gly 


Ser 


Tyr 


Arg 


Ser 


180 






185 








190 






Glu Glu Leu Asn Leu 


Val 


He 


He Gly 


Pro Ser 


Ala 


Asp 


He 


He 


Gin 


195 






200 






205 








Phe Glu Cys Lys Ser 


Phe 


Glv 


His Glu 


Val Leu 


Asn 


Leu 


Thr 


Arg 


Asn 


210 




215 






220 










Gly Tyr Gly Ser Thr Gin 




Tip f^TTO 


Phe Ser 


Pro 


Asp 


Phe 


Thr 


Phe 


225 


230 






235 










240 


Gly Phe Glu Glu Ser Leu 


\JjL Li 


VCiX txo^ 


THt* A<5n 


Pro 


Leu 


Leu 


Gly 


Ala 


245 








250 








255 




Gly Lys Phe Ala Thr Asp 




Ala Val 


Thir Leu 


Ala 


His 


Glu 


Leu 


He 


260 






265 








270 






His Ala Gly His Arg Leu 




Gly He 


Ala He 


Asn 


Pro 


Asn 


Arg 


Val 


275 






280 






285 








Phe Lys Val Asn Thr Asn 


Ala 


Tvr Tvr 


Glu Met 


Ser 


Gly 


Leu 


Glu 


Val 


290 




295 






300 










Ser Phe Glu Glu Leu Arg 


Thr 


Phe Gly 


Gly His 


Asp 


Ala 


Lys 


Phe 


He 


305 


310 






315 










320 


Asp Ser Leu Gin Glu 


Asn 


Glu 


Phe Arg 


Leu Tyr 


Tyr 


Tyr 


Asn 


Lys 


Phe 


325 








330 








335 




Lys Asp He Ala Ser Thr 


Leu 


Asn Lys 


Ala Lys 


Ser 


He 


Val 


Gly 


Thr 


340 






345 








350 






Thr Ala Ser Leu Gin 


Tyr 


Met 


Lys Asn 


Val Phe 


Lys 


Glu 


Lys 


Tyr 


Leu 


355 






360 






365 








Leu Ser Glu Asp Thr Ser 


Gly 


Lys Phe 


Ser Val 


Asp 


Lys 


Leu 


Lys 


Phe 


370 




375 






380 










Asp Lys Leu Tyr Lys 


Met 


Leu 


Thr Glu 


He Tyr 


Thr 


Glu 


Asp 


Asn 


Phe 


385 


390 






395 










400 


Val Lys Phe Phe Lys 


Val 


Leu 


Asn Arg 


Lys Thr 


Tyr 


Leu 


Asn 


Phe 


Asp 


405 








410 








415 




Lys Ala Val Phe Lys 


He 


Asn 


He Val 


Pro Lys 


Val 


Asn 


Tyr 


Thr 


He 


420 






425 








430 






Tyr Asp Gly Phe Asn Leu 


Arg 


Asn Thr 


Asn Leu 


Ala 


Ala 


Asn 


Phe 


Asn 
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440 


Cir[\r C2At\ Aqti 
V3_Ljr vsrxix AOix 


Thr 


Glu 


He 


Asn 


Asn 










455 








Irxxc 


Glu 


Phe 


j.yx 








470 






XX6 IIIX Ot^X 


xjy D 


Thr* 

X XXX 


xjy 9 


•9CX 


Leu 














Zicn JioT* TiAll 
AoXl UCLl 


V— y o 


Tip 
xxc 


xjy o 


Val 


Asn 














bex Vjxu Asp 


Ash 


Jtrlie 


iXlX 


A on 


A er\ 


3X3 












o6x ASp lllx 


ASZl 


xxe 


nil 11 


Al PI 
AXd 


Al a 

AXCL 


Do U 








333 




XXc urXIX oXxl 




iyx^ 




xxxx 


Php 

f xxe 








3DU 






XX6 o6x xxe 


VsXU 


7\ C!V1 


Leu 


OCX 


oex 






3D3 








irXO ASil 


XXc 


V7XU. 


rixy 


irxxc? 


f X w 




3oU 










jby s iyx i iii 


JXleu 


irne 


jnxs 


xyr 


T.A11 

ijeu 


Q 










O V V/ 


Tato Cai^ 
JjyS ocXT Axy 


xxc 


AXCL 


XJCU 


Thr 


Asn 


DXU 








ox«^ 




IrxO oex Axy 


VaX 


J-yx 


JLXXX 


XrXXC? 


Phe 








o o v^ 








Tin IT 


Glu 


Ala 


Ala 


Met 














T7aT THfT^ &CT*v 
vaX Xyx xlsp 




±xxx 


xxo ^ 


Glu 


Thr 




Q Q U 










Xx6 AXo. ASp 


XX6 


IXJX 


Tl 

XXC 


Tl ^ 

xxe 


Tie 

xxe 


D / 3 










V O V 


j.xe ijxy iisn 




Leu 


j.yr 


xiy o 


Acsn 

AS>^ 










O 73 




06X oXy AXa 


VcLX 


Tl 


XJCIX 




Glu 


/ U3 






710 
/ XU 






<^l\r 

Va.X Jjeu oXy 


Tiiir 


xrxic 


Al a 


XJC5U 


Val 

vex 






70l^ 
/ ^3 








in^T msli. \3XLi 


llix 


Tl o 

xxe 


Asp 


A en 
Aoxx 


Al a 

AX CI 




7An 










ASp Vsxu Val 


Tyr 


Lys 


Tyr 


Tl 

xxe 


Val 

V CIX 


/ 33 










760 


IXlX VjrXn XXc 


Asp 


Leu 


Tl *a 
xxt^ 


AX y 


Lys 










775 




Cll-n Ala mil 
oXIl AXa VarXU 


rlXcl 


XXiX 


xiy o 


Ala 


He 


/ 03 






790 






Tlrr Olii Glu 


Glu 


Lys 


As 11 


Asn 


He 






805 








SRT* LiVS Xj©11 




Glu 


Ser 


He 


Asn 














P"h^ T.^^ii Acj-n 

JTXlw XJsSU. AOll 


V3XXX 


^y » 


Ser 


Val 


Ser 












840 


T*VT* Gl V Va 1 


xjy S3 


AlTQ" 


Leu 


Glu 


Asp 


850 








855 




Leu Leu Lys 


Tyr 


He 


Tyr 


Asp 


Asn 


865 






870 






Asp Arg Leu 


Lys 


Asp 


Lys 


Val 


Asn 






885 








Phe Gin Leu 


Ser 


Lys 


Tyr 


Val 


Asp 



900 



uegradable Clostridial Toxins 
445 



Met 


Asn 


Phe 


Thr Lys 


Leu 


Lvs 


Asn 








460 








Lys 


Leu 


Leu 


Cys Val 


Arg 


Gly 


He 






475 








480 


He 


Glu 


Glv 

oxy 


Arg Asn 


Lvs 


Ala 


Leu 




490 








495 




AOXX 


Axp 




Leu Phe 


Phe 


Ser 


Pro 


SOR 








510 






JjeUl 


AOXX 


Lys 


Gly Glu 


Glu 


He 


Thr 








525 








r'l 11 

OXU 


Pi n 


A CTl 
AsXX 


xxe oex 


Leu 


Asp 


Leu 








540 

J "x V/ 








Asn 


xrixe 


TV CTV 

Ao^ 


Aqti fil 11 

.ASXX \3X U 


Pro 


Glu 


Asn 






333 








560 


Asp 


Tl fa 
XXe 


Tie 

xxe 


filv Gin 


Leu 


Glu 


Leu 




570 








575 




Asn 


r*i -VT- 
vjXy 


Lys 


Jjy 0 xyx 


Glu 


Leu 


Asp 










590 






Arg 


Al a 
AXd 


ril n 

oxxx 


Glu Pile 
V7X LX f xxe 


Glu 


His 


Glv 








605 








DeX 


Val 

V CIX 


A^n 

AOXX 


Glu Ala 


Leu 


Leu 


Asn 








620 








oex 


oex 


A^D 


T^yjT Val 


Lys 


Lys 


Val 






635 








640 


Phe 


Leu 


Glv 

oxy 


Trp Val 


Glu 


Gin 


Leu 




650 








655 




oex 


Glu 


Val 


Seir Thr 

iLf il» AJl 1> 


Thr 


Asp 


Lvs 


665 








670 






xrx \j 


xyx 


He 


Gly Pro 


Ala 


Leu 


Asn 








685 








AO^ 


xrxxe 


Val 

V CIX 


Gly Ala 


Leu 


He 


Phe 








700 








XT xxe 


Tl fa 
xxe 


xrx v^ 


Glu He 


Ala 


He 


Pro 






71 5 

/ X «J 








720 


oex 


xyx 


Tie 
xxe 


Al a A«311 


Lys 


Val 


Leu 












735 




T>ei 1 
xjeix 


C CSV* 

oex 


xjy 0 


AT*rr Asn 

AX y AD^l 


Glu 


Lys 


Tirp 


745 








750 






xxxx 


TV DTI 
AoXX 


ixp 


T.otii Al a 

XJeiX AXCL 


Lys 


Val 


Asn 








765 








Lys 


Met 


Lys 


Glu Ala 


Leu 


Glu 


Asn 








780 








He 


Asn 


Tvr 


Gin Tyr 


Asn 


Gin 


Tyr 






795 








800 


Asn 


Phe 


Asn 


He Asi3 


Asp 


Leu 


Ser 




810 








815 




Lys 


Ala 


Met 


He Asn 


He 


Asn 


Lys 


825 








830 






Tvr 


Leu 


Met 


Asn Ser 


Met 


He 


Pro 








845 








c^xxe 


Asp 


Ala 


oex xjeu 


Lys 


Asp 


Ala 








860 








Arg 


Gly 


Thr 


Leu He 


Gly 


Gin 


Val 






875 








880 


Asn 


Thr 


Leu 


Ser Thr 


Asp 


He 


Pro 




890 








895 




Asn 


Gin 


Arg 


Leu Leu 


Ser 


Thr 


Phe 


905 








910 
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Thr Glu Tyr lie Lys Asn lie He Asn Thr Ser He Leu Asn Leu Arg 

915 920 925 

Tyr Glu Ser Asn His Leu He Asp Leu Ser Arg Tyr Ala Ser Lys He 

930 935 940 

Asn He Gly Ser Lys Val Asn Phe Asp Pro He Asp Lys Asn Gin He 
945 950 955 960 

Gin Leu Phe Asn Leu Glu Ser Ser Lys He Glu Val He Leu Lys Asn 

965 970 975 

Ala He Val Tyr Asn Ser Met Tyr Glu Asn Phe Ser Thr Ser Phe Trp 

980 985 990 

He Arg He Pro Lys Tyr Phe Asn Ser He Ser Leu Asn Asn Glu Tyr 

995 1000 1005 

Thr He He Asn Cys Met Glu Asn Asn Ser Gly Trp Lys Val Ser Leu 

1010 1015 1020 

Asn Tyr Gly Glu He He Tip Thr Leu Gin Asp Thr Gin Glu He Lys 
1025 1030 1035 1040 

Gin Arg Val Val Phe Lys Tyr Ser Gin Met He Asn He Ser Asp Tyr 

1045 1050 1055 

He Asn Arg Trp He Phe Val Thr He Thr Asn Asn Arg Leu Asn Asn 

1060 1065 1070 

Ser Lys He Tyr He Asn Gly Arg Leu He Asp Gin Lys Pro He Ser 

1075 1080 1085 

Asn Leu Gly Asn He His Ala Ser Asn Asn He Met Phe Lys Leu Asp 

1090 1095 1100 

Gly Cys Arg Asp Thr His Arg Tyr He Trp He Lys Tyr Phe J^n Leu 
1105 1110 1115 1120 

Phe Asp Lys Glu Leu Asn Glu Lys Glu He Lys Asp Leu Tyr Asp Asn 

1125 1130 1135 

Gin Ser Asn Ser Gly He Leu Lys Asp Phe Trp Gly Asp Tyr Leu Gin 

1140 1145 1150 

Tyr Asp Lys Pro Tyr Tyr Met Leu Asn Leu Tyr Asp Pro Asn Lys Tyr 

1155 1160 1165 

Val Asp Val Asn Asn Val Gly He Arg Gly Tyr Met Tyr Leu Lys Gly 

1170 1175 1180 

Pro Arg Gly Ser Val Met Thr Thr Asn He Tyr Leu Asn Ser Ser Leu 
1185 1190 1195 1200 

Tyr Arg Gly Thr Lys Phe He He Lys Lys Tyr Ala Ser Gly Asn Lys 

1205 1210 1215 

Asp Asn He Val l^g Asn Asn Asp Arg Val Tyr He Asn Val Val Val 

1220 1225 1230 

Lys Asn Lys Glu Tyr Arg Leu Ala Thr Asn Ala Ser Gin Ala Gly Val 

1235 1240 1245 

Glu Lys He Leu Ser Ala Leu Glu He Pro Asp Val Gly Asn Leu Ser 

1250 1255 1260 

Gin Val Val Val Met Lys Ser Lys Asn Asp Gin Gly He Thr Asn Lys 
1265 1270 1275 1280 

Cys Lys Met Asn Leu Gin Asp Asn Asn Gly Asn Asp He Gly Phe He 

1285 1290 1295 

Gly Phe His Gin Phe Asn Asn He Ala Lys Leu Val Ala Ser Asn Trp 

1300 1305 1310 

Tyr Asn Arg Gin He Glu Arg Ser Ser Arg Thr Leu Gly Cys Ser Trp 

1315 1320 1325 

Glu Phe He Pro Val Asp Asp Gly Trp Gly Glu Arg Pro Leu 
1330 1335 1340 



<210> 87 
<211> 1345 
<212> PRT 
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<213> Artificial Sequence 
<220> 

<221> PEPTIDE 

<222> (1)...(1345) 

<223> BONT/A-ED-PAR2 -Trypsin 



<400> 87 



Met Arg Ser 


Pro 


Ser 


AX a. 


Ala 


irp 


T.011 

xieu 


xieu \7Xjf 


Ala Ala 


lie 


Leu 


Leu 


1 




c 
0 










1 ft 
xu 






15 




Ala AXa ser 


jjeu 


Ser 


Cys 


OCX 


VsXjf 


XliX 


Tlfa Cln 

xxe Mrxxx 


Gly Thr 


Asn 


Aro* 

XIX ^ 


Ser 




20 










9R 






30 






Ser Lys Gly 


Arg 


Ser 


Leu 


Tl 0 

xxe 


Vjxy 


Lys 


1 7Vcr\ 

V Cl X 


Gly Thr 


Ser 


His 


Val 


















45 

*dt 








Thr Gly Pro 


Fne 


vax 


Asn 


Lys 




irlie 




TiVes ASTi 


Pro 


Val 


Asn 


50 








RR 








0 u 








Gly Val Asp 


lie 


AX a 


Tyr 


Tl 0 

xxe 


Lys 


Tl t» 
xxe 


Otto 2V c!ti 


Ala Glv 


Gin 


Met 


Gin 








/ u 








# ^ 








80 


Fro va± -Liys 


Ala 


File 










AJ Jf S» X JU C 


Trp Val 


lie 


Pro 


Glu 




OD 
















95 




Arg Asp J. nr 


Fne 


illx 


Asn 




m 11 

VjrX U 


J- ImI 


V7xy x^ojL^ 


Leu Asn 


Pro 


Pro 


Pro 




T no 

lUU 










X u ^ 






110 






Vjj.u AX a Jbys 




VaX 




V CLX 




j.yx 


Tyr Asp 


Ser Thr 


Tvr 


Leu 


Ser 












1 9fl 






125 








Tnr Asp Asn 


Glu 


Lys 


Asp 


Asn 


iyr 


T.oii 




vox XIXX 


XI jr 0 


Leu 


Phe 










1 "^R 
X03 








X^ w 








KsiM Arg xxe 


Tyr 


Ser 


XXlX 






\3Xjf 


At-ct Met 


Tjeii Leu 


Thr 


Ser 


lie 


145 






1 Rn 
IDU 








1 

X«J«.? 








160 


vai Arg ^ly 


lie 


Pro 


File 


Trp 




VJXjr 


Q or* 'PVi t* 

OCX xixx 


Tl e Acj'o 

xxe JCxiD ^ 


Thr 


Glu 


Leu 






1 DD 










X / u 






175 




iiys vai lie 


Asp 


inr 


Asn 


L*ys 


Tl » 

xxe 




Va 1 T T ^ 

VCLX xxe 


Gin Pro 


Asp 


Glv 


Ser 




1 Q r\ 
loU 










1 AR 
XOO 






x^ \/ 






Tyr Arg Ser 


Q7IU 


varXU 


Leu 


Asn 


Leu 


VctX 


Tl e Tl P» 
xxe xxe 


fil \7 PT"0 


Ser 


Ala 


Asp 


lyD 










9nn 






205 








lie lie ivin 


Fne 


crXU 


Cys 


Lys 


oex 


IrXie 


f2l V H-i Q 


m 11 Val 

\7XU vox 


Leu 


Asn 


Leu 


^:1U 








91 R 

zxo 








990 








irir Arg Asn 


Pi \r 

vjXy 


iyr 


v»xy 


Cot* 


J. liX 




Tyr lie 


AT*rr Phe 

^>x ^ jc^^ac 


Ser 


Pro 


Asp 


o o 














^ J •J 








240 


irne inr irne 


vjxy 


Iriie 


mil 

OJ.U 


LI 


OCX 




V3X LX V CIX 


Acs-n ThT* 

fX9 ^ X XXX 


Asn 


Pro 


Leu 




9 










250 






255 




T .oi 1 ^1 2i 1 A 
XJCSU VjX AJLCl 






Phe 


Ala 


Thr 


Asp 


Pro Ala 


Val Thr 


Leu 


Ala 


His 




^ U U 










265 






270 






oXU Jjeu J.J.C 




AXCL 


Glv 


His 




Leu 


Tvr Glv 


lie Ala 


lie 


Asn 


Pro 


z / ^ 










280 






285 








Asn Arg Val 


Phe 


Lvs 


Val 


Asn 


Thr 


Asn 


Ala Tyr 


Tyr Glu 


Met 


Ser 


Gly 


290 








295 








300 








Leu Glu Val 


Ser 


Phe 


Glu 


Glu 


Leu 


Arg 


Thr Phe 


Gly Gly 


His 


Asp 


Ala 


305 






310 








315 








320 


Lys Phe lie 


Asp 


Ser 


Leu 


Gin 


Glu 


Asn 


Glu Phe 


Arg Leu 


Tyr 


Tyr 


Tyr 






325 










330 






335 




Asn Lys Phe 


Lys 


Asp 


lie 


Ala 


Ser 


Thr 


Leu Asn 


Lys Ala 


Lys 


Ser 


He 




340 










345 






350 






Val Gly Thr 


Thr 


Ala 


Ser 


Leu 


Gin 


Tyr 


Met Lys 


Asn Val 


Phe 


.Lys 


Glu 


355 










360 






365 








Lys Tyr Leu 


Leu 


Ser 


Glu 


Asp 


Thr 


Ser 


Gly Lys 


Phe Ser 


Val 


Asp 


Lys 


370 








375 








380 








Leu Lys Phe 


Asp 


Lys 


Leu 


Tyr 


Lys 


Met 


Leu Thr 


Glu lie 


Tyr 


Thr 


Glu 


385 






390 








395 








400 


Asp Asn Phe 


Val 


Lys 


Phe 


Phe 


Lys 


Val 


Leu Asn 


Arg Lys 


Thr 


Tyr 


Leu 
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*± V 










410 








415 






Phe 


TV GT^ 


T.vrcs 


xxxa 


Val 

V ox 


Phe 


Lys 


He 


Asn He 


Val 


Pro 


Lys 


Val 


Asn 






420 










425 








430 








Thr 


Tie 


j.yx 




Glv 

oxy 


Phe 


Asn 


Leu 


Arg Asn 


Thr 


Asn 


Leu 


Ala 


Ala 
















440 








445 








Ash 






Glv 


Gin 


Asn 


Thr 


Glu 


He 


Asn Asn 


Met 


Asn 


Phe 


Thr 


Lys 














455 








460 










iJCU 






JTllC 


'PTir* 


Glv 


Leu 


Phe 


Glu 


Phe Tyr 


Lvs 


Leu 


Leu 


Cys 


Val 










470 








475 










480 








Tl o 
XXc 


X XXX 


Cor* 

OCX 


Lys 


Thr 


Lys 


Ser Leu 


Asp 


Lys 


Glv 


Tvr 


Asn 


















490 








495 




Lys 


Ala 


Leu 


Asn 




XlCiX 


v-i.y o 


Tie 
xxc 


Lys 


Val Asn 


Asn 


Tro 


Asp 


Leu 


Phe 


















505 








510 








Sez* 


Pro 


Ser* 


V3-XU 




A cm 


It lie 


XXIX 




Leu 


Asn 


Lys 


Glv 


Glu 






DXD 


















525 








v?J.u 




illx 


Se^r 


Asp 


xxix 


A Gn 


Tie 

XXC7 


G1 11 

\7X U 


Ala Ala 


Glu 


Glu 


Asn 


He 


Ser 




"5 n 


















540 












Asp 


Leu 


Tl o 

xxe 


m n 
oxxi 


m n 


xyx 


xyx 


Leu 


Thr Phe 


Asn 


Phe 


Asp 


Asn 


Glu 










3D U 








555 










560 






TV OTt 

ASH 


Tl fa 
XXc 


OCX 


Tie 
xxc 


Glu 

V7X IX 


Asn 


Leu 


Ser Ser 


Asp 


He 


He 


Gly 


Gin 










O «J 










570 








575 




Lgu 


PT ii 


Leu 


Mot* 


Jrx \J 


A en 


Tie 
xxc 


Glu 

V3X U 




Phe Pro 


Asn 


Glv 


Lys 


Lys 


Tvr 


















585 








590 






Glu 


Leu 




T.vrc! 


xyx 


Thr 


Met 


Phe 


His 


Tyr Leu 


Arg 


Ala 


Gin 


Glu 


Phe 
















600 








605 








Pi n 




Vjxy 




OCX 


Ar^ 


lie 


Ala 


Leu 


Thr Asn 


Ser 


Val 


Asn 


Glu 


Ala 














615 








620 










xjc u. 






f X w 






Val 


xyx 


Thr 


Phe Phe 


Ser 


Ser 


Asp 


Tyr 


Val 












V/ J V 








635 










640 






vox 




Lys 


Ala 


Thr 


Glu 


Ala 


Ala Met 


Phe 


Leu 


Gly 


Trp 


Val 






O *i J 










650 








655 








Leu 


Vcix 


lyx 




Phe 

Jt xxc 


Thr 


Asp 


Glu Thr 


Ser 


Glu 


Val 


Ser 


Thr 


















665 








670 






Txir 


Asp 


Lys 


XX6 


rlXci 


Asp 


Tl e 
xxc 


xixx 


Tie 
X xc 


Tie Tie 

X«LC XJL^ 


Pro 


Tvr 


He 


Glv 


Pro 






0/3 










o o u 








685 








Ala 


Leu 




Tl P> 
XXc 


oxy 


Acn 


Met" 


Tien 


xyx 


TiVS AsTJ 


Asp 


Phe 


Val 


Glv 


Ala 




07U 










O J7 ^ 








700 
















Cot* 


oxy 


Ala 


Val 


lie 


Leu 


Leu Glu 


Phe 


He 


Pro 


Glu 


He 


/ UD 










71 n 

/ xu 








715 










720 






JrX U 


Val 

V CLX 


Uv7 iX 


Glv 
vj J.y 


Thr 


Phe 


Ala 


Leu Val 


Ser 


Tvr 


He 


Ala 


Asn 










725 










730 








735 




Lys 






XllX 


Va 1 

V CIX 


G1 n 
vjrxxi 


XXIX 


Tie 

X X V? 


Asp 


A«5n Ala 


Leu 


Ser 


Lys 


Arcr 


Asn 






7d0 










745 








750 






LI 




XX V 


Asp 


Glu 


Val 


xyx 


Lys 


xyx. 


He Val 


Thr 


Asn 


Trp 


Leu 


Ala 






755 










760 








765 








Lys 


Val 


Asn 




Gin 


lie 


Asp 


Leu 


He 


Arg Lys 


Lvs 


Met 


Lys 


Glu 


Ala 




770 










775 








780 












Glu 


Asn 


Gin 


Ala 


Glu 


Ala 


Thr 


Lvs 


Ala He 


He 


Asn 


Tyr 


Gin 


Tyr 


/ O .J 










790 








795 










800 


Ash 


Gin 


Tvr 


Thr 


Glu 


Glu 


Glu 


Lvs 


Asn 


Asn He 


Asn 


Phe 


Asn 


He 


Asp 










805 










810 








815 






Leu 




Ser 


Lys 


Leu 


Asn 


Glu 


Ser 


He Asn 


Lvs 


Ala 


Met 


He 


Asn 






820 










825 








830 






lie 


Asn 


Lys 


Phe 


Leu 


Asn 


Gin 


Cys 


Ser 


Val Ser 


Tyr 


Leu 


Met 


Asn 


Ser 






835 










840 








845 








Met 


lie 


Pro 


Tyr 


Gly 


Val 


Lys 


Arg 


Leu 


Glu Asp 


Phe 


Asp 


Ala 


Ser 


Leu 




850 










855 








860 










Lys 


Asp 


Ala 


Leu 


Leu 


Lys 


Tyr 


He 


Tyr 


Asp Asn 


Arg 


Gly 


Thr 


Leu 


He 


865 










870 








875 










880 



58 of 190 



wo 2006/026780 



PCT/US2005/031613 



LI era/., uegradable Clostridial Toxins 

Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr 

885 890 895 

Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu 

900 905 910 

Ser Thr Phe Thr Glu Tyr He Lys Asn He He Asn Thr Ser He Leu 

915 920 925 

Asn Leu Arg Tyr Glu Ser Asn His Leu He Asp Leu Ser Arg Tyr Ala 

930 935 940 

Ser Lys He Asn He Gly Ser Lys Val Asn Phe Asp Pro He Asp Lys 
945 950 955 960 

Asn Gin He Gin Leu Phe Asn Leu Glu Ser Ser Lys He Glu Val He 

965 970 975 

Leu Lys Asn Ala He Val Tyr Asn Ser Met Tyr Glu Asn Phe Ser Thr 

980 985 990 

Ser Phe Trp He Arg He Pro Lys Tyr Phe Asn Ser He Ser Leu Asn 

995 1000 1005 

Asn Glu Tyr Thr He He Asn Cys Met Glu Asn Asn Ser Gly Trp Lys 

1010 1015 1020 

Val Ser Leu Asn Tyr Gly Glu He He Trp Thr Leu Gin Asp Thr Gin 
1025 1030 1035 1040 

Glu He Lys Gin Arg Val Val Phe Lys Tyr Ser Gin Met He Asn He 

1045 1050 1055 

Ser Asp Tyr He Asn Arg Trp He Phe Val Thr He Thr Asn Asn Arg 

1060 1065 1070 

Leu Asn Asn Ser Lys He Tyr He Asn Gly Arg Leu He Asp Gin Lys 

1075 1080 1085 

Pro He Ser Asn Leu Gly Asn He His Ala Ser Asn Asn He Met Phe 

1090 1095 1100 

Lys Leu Asp Gly Cys Arg Asp Thr His Arg Tyr He Trp He Lys Tyr 
1105 1110 1115 1120 

Phe Asn Leu Phe Asp Lys Glu Leu Asn Glu Lys Glu He Lys Asp Leu 

1125 1130 1135 

Tyr Asp Asn Gin Ser Asn Ser Gly He Leu Lys Asp Phe Trp Gly Asp 

1140 1145 1150 

Tyr Leu Gin Tyr Asp Lys Pro Tyr Tyr Met Leu Asn Leu Tyr Asp Pro 

1155 1160 1165 

Asn Lys Tyr Val Asp Val Asn Asn Val Gly He Arg Gly Tyr Met Tyr 

1170 1175 1180 

Leu Lys Gly Pro Arg Gly Ser Val Met Thr Thr Asn He Tyr Leu Asn 
1185 1190 1195 1200 

Ser Ser Leu Tyr Arg Gly Thr Lys Phe He He Lys Lys Tyr Ala Ser 

1205 1210 1215 

Gly Asn Lys Asp Asn He Val Arg Asn Asn Asp Arg Val Tyr He Asn 

1220 1225 1230 

Val Val Val Lys Asn Lys Glu Tyr Arg Leu Ala Thr Asn Ala Ser Gin 

1235 1240 1245 

Ala Gly Val Glu Lys He Leu Ser Ala Leu Glu He Pro Asp Val Gly 

1250 1255 1260 

Asn Leu Ser Gin Val Val Val Met Lys Ser Lys Asn Asp Gin Gly He 
1265 1270 1275 1280 

Thr Asn Lys Cys Lys Met Asn Leu Gin Asp Asn Asn Gly Asn Asp He 

1285 1290 1295 

Gly Phe He Gly Phe His Gin Phe Asn Asn He Ala Lys Leu Val Ala 

1300 1305 1310 

Ser Asn Trp Tyr Asn Arg Gin He Glu Arg Ser Ser Arg Thr Leu Gly 

1315 1320 1325 

Cys Ser Trp Glu Phe He Pro Val Asp Asp Gly Trp Gly Glu Arg Pro 
1330 1335 1340 

Leu 
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1345 



<210> 88 
<211> 1337 
<212> PRT 

<213> Artificial Sequence 



<220> 




















<221> PEPTIDE 


















<222> (1) . . - 


(1337) 


















<223> BoNT/A-ED-PAR2-Xa 


















<400> 88 




















Met Arg Ser 


Pro Ser Ala 


Ala 


Trp 


Leu 


Leu Gly 


Ala Ala 


lie 


Leu 


Leu 


1 


5 








10 






ID 




Ala Ala Ser 


Leu Ser Cys 


Ser 


Gly 


Thr 


He Gin 


Gly Thr 


Asn 


Arg 






20 






25 












He Glu Gly 


Arg Ser Leu 


He 


Gly 


Lys 


Val Pro 


Pne vai 


Asn 


Lys 


r*! n 


35 






40 














Phe Asn Tyr 


Lys Asp Pro 


Val 


Asn 


Gly 


val Asp 


lie AlcL 


Tyr 


Tl 

xxe 




50 




55 








dU 








He Pro Asn 


Ala Gly Gin 


Met 


Gin 


Pro 


Val Lys 


Ala XT lie 


Lys 




rixs 


65 


70 








75 








OU 


Asn Lys He 


Trp Val He 


Pro 


Glu 


Arg 


Asp Thr 


Phe Thr 


Asn 


Pro 




85 








y 0 






QR 




Glu Gly Asp 


Leu Asn Pro 


Pro 


Pro 


Glu 


Ala Lys 


Orin vai 


Pro 


vaJL 




100 






105 






IIU 






Tyr Tyr Asp 


Ser Thr Tyr 


Leu 


Ser 


Thr 


Asp Asn 


Glu Lys 


Asp 


Asn 


Tyr 


115 






120 






IOC 

izo 








Leu Lys Gly 


Val Thr Lys 


Leu 


Phe 


Glu 


Arg He 


Tyr Ser 


Thr 


Asp 


Leu 


130 




135 








140 








Gly Arg Met 


Leu Leu Thr 


Ser 


He 


Val 


Arg Gly 


He Pro 


File 


Trp 


^ly 


145 


150 








155 








lou 


Gly Ser Thr 


He Asp Thr 


Glu 


Leu 


Lys 


Val He 


Asp Thr 


Asn 


Cys 


Tl o 


165 








170 






1 /D 




Asn Val He 


Gin Pro Asp 


Gly 


Ser 


Tyr 


Arg Ser 


V:rlU vslU 


Leu 


TV en 






180 






IOC 

185 






lyu 






Val He He 


Gly Pro Ser 


Ala 


Asp 


lie 


lie Kjxii 


irne vjIu 


Cys 


jjys 


OCX 


195 






o n n 














Phe Gly His 


Glu Val Leu 


Asn 


Leu 


inr 


iirg Asn 


vjiy iyr 








210 




215 
















Gin Tyr He 


Arg Phe Ser 


Pro 


Asp 


irne 


xnx irne 


o-Ly irxie 


V7J. LI 


V7X LI 


Ser 


225 


230 
















240 


Leu Glu Val 


Asp Thr Asn 




Leu 


Leu 


Gly Ala 


Gly Lys 


Phe 


Ala 


Thr 




245 








250 






255 




Asp Pro Ala 


Val Thr Leu 


Ala 


His 


Glu 


Leu He 


His Ala 


Gly 


His 


Arg 


260 






265 






270 






Leu Tyr Gly 


He Ala He 


Asn 


Pro 


Asn 


Arg Val 


Phe Lys 


Val 


Asn 


Thr 


275 






280 






285 








Asn Ala Tyr 


Tyr Glu Met 


Ser 


Gly 


Leu 


Glu Val 


Ser Phe 


Glu 


Glu 


Leu 


290 




295 








300 








Arg Thr Phe 


Gly Gly His 


Asp 


Ala 


Lys 


Phe He 


Asp Ser 


Leu 


Gin 


Glu 


305 


310 








315 








320 


Asn Glu Phe 


Arg Leu Tyr 


Tyr 


Tyr 


Asn 


Lys Phe 


Lys Asp 


He 


Ala 


Ser 




325 








330 






335 




Thr Leu Asn 


Lys Ala Lys 


Ser 


He 


Val 


Gly Thr 


Thr Ala 


Ser 


Leu 


Gin 




340 






345 






350 






Tyr Met Lys 


Asn Val Phe 


Lys 


Glu 


Lys 


Tyr Leu 


Leu Ser 


Glu 


Asp 


Thr 
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Ser Gly Lys Phe 


Ser 


Val Asp 


Lys 


•3*7 n 




375 




ixieu 1j6u inx \3±\i 


lie Tyr Thr 


V3J.U 


^ 0 c 




390 




vsLi lieu Asn Arg 


Lys 


Thr Tyr 






405 






xie Asn j.±e vax 


Pro 


Lys Val 


Asn 


/I 0 A 








lieu ATQ ASIX iili 


Asn 


Leu Ala 


Ala 


vi 0 c 








lie Asn Asn Met 


Asn 


Phe Thr 


Lys 


450 




455 




Glu Phe Tyr Lys 


Leu Leu Cys 


vai 


465 




470 




Lys Ser Leu lie 


Glu Gly Arg 


Asn 




485 






Lys Val Asn Asn 


Trp 


Asp Leu 


Jrne 


cnn 
500 








Thr Asn Asp Leu 


Asn Lys Gly 


^lU 


515 








/"•Ti-* TVT-^ TVTq P^ln 

GJ.U Ala. Ala ulu 


Glu 


Asn He 




530 




535 




Leu Thr Phe Asn 


Phe 


Asp Asn 




545 




550 




Leu Ser Ser Asp 


He 


He Gly 


Pi n 




565 






Arg Phe Pro Asn 


Gly Lys Lys 


iyi 


Q n 








His Tyr Leu Arg 


Ala 


Gin Glu 


Ir lie 


c n c 








Leu Thr Asn Ser 


Val 


Asn Glu 


TV 1 a 
ALa 


610 




615 




Thr Phe Phe Ser 


Ser Asp Tyr 


vai 


625 




630 




Ala Ala Met rne 


Leu Gly Trp 


VAJL 




645 






Asp Glu Thr Ser 


Glu 


Val Ser 


inr 


^ c f\ 
ooO 








lie lie lie Pro 


Tyr 


He Gly 


Pro 


575 






0 0 u 


Tyr Lys Asp Asp 


Phe 


Val Gly 




690 




695 




Leu Leu Glu Phe 


lie 


Pro Glu 


Tl *a 


THE 




710 




Aia lieu vai oer 


Tyr 


He Ala 


Asn 




725 






Asp Asn Aia lieu 


Ser 


Lys Arg 












Tyr lie vai Tnr 


Asn 


Trp Leu 


a1 a 


c c 
zoo 








TT a A'i^fT TAre T.wq 
±X6 AJuy UjrS Jjyo 


Met 


Lys Glu 


Ala 


770 




775 




Lys Ala lie lie 


Asn 


Tyr Gin 


Tyr 


785 




790 




Asn Asn lie Asn 


Phe 


Asn He 


Asp 




805 






Ser lie Asn Lys 


Ala 


Met He 


Asn 



820 



uegradable Clostridial Toxins 









365 












Phe Asp Lys 


Leu 


Tvr 


Lvs 






380 














Phe Val 


Lys 


Phe 


Phe 


Lvs 






395 








400 


Aon 




Asp Lys Ala 


Val 


Phe 


Lys 












415 




lyr 




He Tyr Asp 


Glv 


Phe 


Asn 


AO^ 








430 






Asn 




Asn Gly Gin 




Thr 


Glu 








445 








Leu 


Lys 


Asn Phe 


Thr 




T1A11 

XJCU 


f XXC7 






460 










Arg 


triy 


He He 


Thr 












475 










Lys 


Ala 

Aia 


Leu Asn Asp 


Ti^il 

XICU 




He 




y1 Q n 














Ser 


Pro Ser 


Glu 


Asp 


A on 


Phe 










U J-\J 






ialU 


lie 


Thr Ser Asp 


XXix 


A CSTl 


Tie 
xxc 








525 








JJCU 


AOT% 


Leu He 


Gin 


Gin 




Tvr 






540 














Asn He 


Ser 


He 


Glu 


Asn 






555 








560 


Leu 


m n 


Leu Met 


Pro 


AkSn 


He 


Glu 




□ / u 








575 








Asp Lys 


Tyr 


Thr 


Met 


Phe 
















V71U 




Gly Lys 


Ser 




He 


Ala 








605 








Leu 


Leu 


Asn Pro 


Ser 


At*0 
x%x y 


Val 


Tvr 
xyx 






620 










Lys 


Lys 


Val Asn 


Lys 


Ala 

AXCl 


JL JLXX 


nl 11 

V3X U 






635 










V7IU 


oin 


Leu Val 


Tyr 






Thr 
















inr 


Asp 


Lys He 


Ala 


Asp 


Tl <a 
XXc3 


XIJLX 


DOD 








D / U 






Aia 


Leu 


Asn He Gly 


A^n 


Met 










685 








Leu 


Tl <a 


Phe Ser Gly 


Ala 


Val 


He 






700 










Al a 


Tl 0 


Pro Val 


Leu 


Glv 


Thr 


Phe 






715 








720 




V dx 


Leu Thr Val 


Gin 


Thr 


He 












735 




Glu 


Lys 


Trp Asp Glu 


Val 


Tvr 


Lvs 










750 








V ctx 


Asn Thr 


Gin 


He 


Asp 


Leu 








765 








JJCU 


v7X LI 


Asn Gin Ala 


Glu 


Ala 


Thr 






780 










Asn 


Gin 


Tyr Thr Glu 


Glu 


Glu 


Lys 






795 








800 


Asp 


Leu 


Ser Ser Lys 


Leu 


Asn 


Glu 




810 








815 




He 


Asn 


Lys Phe 


Leu 


Asn 


Gin 


Cys 


825 








830 
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Ser 




Ser 


Tvrr 


Leu 


Met 


Asn 


Ser 
840 


Met 


He 


Pro 


Tvr 


Gly 
845 


Val 


Lys 


Arg 


Leu 


Glu 
850 


Asp 


Phe 


Asp 


Ala 


Ser 
855 


Leu 


Lys 


Asp 


Ala 


Leu 
860 


Leu 


Lys 


Tyr 


He 


Tyr 


Asp 


Asn 


Arg 


Gly 


Thr 


Leu 


He 


Gly 


Gin 


Val 


Asp 


Arg 


Leu 


Lys 


Asp 












870 










875 










880 


Lys 


Val 


Asn 


Asn 


Thr 


Leu 


Ser 


Thr 


Asp 


He 


Pro 


Phe 


Gin 


Leu 


Ser 


Lys 








885 










890 










895 






V CLJ. 




Asn 


Gin 


Arg 


Leu 


Leu 


Ser 
905 


Thr 


Phe 


Thr 


Glu 


Tyr 
910 


He 


Lys 


Asn 


lie 


He 

Q1 ^ 

y ±D 


Asn 


Thr 


Ser 


He 


Leu 


Asn 


Leu 


Arg 


Tyr 


Glu 
925 


Ser 


Asn 


His 


Leu 


He 

0 U 


Asp 


Leu 


Ser 


Arg 


Tyr 

Q'^5 
y o ^ 


Ala 


Ser 


Lys 


He 


Asn 
940 


He 


Gly 


Ser 


Lys 


ycL± 




JtLLkS 


TV on 


"Dim 


xxc 






Asn 


Gin 


He 


Gin 


Leu 


Phe 


Asn 


Leu 






















955 










960 




SesT 


Coy* 


Lys 




wXU 


V CIJL 


He 


Leu 


Lys 
970 


Asn 


Ala 


He 


Val 


Tvx 
975 


Asn 


OCX 


Met 


Tyr 


V3XU. 
-/ O U 




irixcs 


Ser 


Thr 


Ser 
985 


Phe 


Tm 

J. 4.^ 


He 


Arg 


He 
990 


Pro 


Lvs 


Tyr 


Phe 


Asn 


Cot* 




Ser 


Leu 


Asn 


Asn 


Glu 


Tyr 


Thr 


He 


He 


Asn 


Cys 






995 










1000 








1005 






Met 


Glu 


Asn 


Asn 


Ser 


Gly 


Trp 


Lys 


Val 


Ser 


Leu 


Asn 


Tyr Gly 


Glu 


He 




1010 








1015 








1020 








lie 


Trp Thr 


Leu 


Gin 


Asp 


Thr Gin Glu 


He 


Lys 


Gin Arg Val 


Val 


Phe 


1025 








1030 








1035 








1040 


Lys 


Tyr 


Ser 


Gin 


Met 


He 


Asn 


He 


Ser 


Asp 


Tyr He Asn Arg 


Trp 


He 










1045 








1050 








1055 


Phe 


Val 


Thr 


He 


Thr Asn Asn Arg Leu 


Asn 


Asn 


Ser 


Lys 


He 


Tyr 


He 



1060 1065 1070 



Asn Gly Arg Leu He Asp Gin Lys Pro He Ser Asn Leu Gly Asn He 

1075 1080 1085 

His Ala Ser Asn Asn He Met Phe Lys Leu Asp Gly Cys Arg Asp Thr 

1090 1095 1100 

His Arg Tyr He Trp He Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu 
1105 1110 1115 1120 

Asn Glu Lys Glu He Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser Gly 

1125 1130 1135 

He Leu Lys Asp Phe Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro Tyr 

1140 1145 1150 

Tyr Met Leu Asn Leu Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn Asn 

1155 1160 1165 

Val Gly He Arg Gly Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser Val 

1170 1175 1180 

Met Thr Thr Asn He Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr Lys 
1185 1190 1195 1200 

Phe He He Lys Lys Tyr Ala Ser Gly Asn Lys Asp Asn He Val Arg 
1205 1210 1215 



Asn Asn Asp Arg Val Tyr He Asn Val Val Val Lys Asn Lys Glu Tyr 

1220 1225 1230 

Arg Leu Ala Thr Asn Ala Ser Gin Ala Gly Val Glu Lys He Leu Ser 

1235 1240 1245 

Ala Leu Glu He Pro Asp Val Gly Asn Leu Ser Gin Val Val Val Met 

1250 1255 1260 

Lys Ser Lys Asn Asp Gin Gly He Thr Asn Lys Cys Lys Met Asn Leu 
1265 1270 1275 1280 

Gin Asp Asn Asn Gly Asn Asp He Gly Phe He Gly Phe His Gin Phe 
1285 1290 1295 
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Asn Asn lie Ala Lys Leu Val Ala Ser Asn Trp Tyr Asn Arg Gin lie 

1300 1305 1310 

Glu Arg Ser Ser Arg Thr Leu Gly Cys Ser Trp Glu Phe lie Pro Val 

1315 1320 1325 

Asp Asp Gly Trp Gly Glu Arg Pro Leu 
1330 1335 



<210> 89 
<211> 1347 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 

<222> (1)...(1347) 

<223> BoNT/A-ED-PAR3-Thron)bin 



<400> 89 



Mec 


Lys 




Leu 


JL j.e 


"Din A 


AJ.CI 




Hi a 


dl 


TiOi 1 

XJCLX 


XJCLi 


Leu 


Leu 


Leu 


Pro 


X 






c 










1 0 










15 




Thr 


Fne 


Cys 


trJLn 


Ser 


o±y 


Mot* 




ribxl 






Aqti 
x^oxx 


A^n 

AO XX 


Leu 


Ala 


Lys 








9n 










<* •J 










30 






Pro 


xnr 


Leu 






T.vre 




Phe 


AT"cr 


Glv 


Ala 


Pro 


Pro 


Asn 


Ser 


Phe 






u o 










40 










45 








^1 n 

(jrXU 


VjrxU 


jfne 


Pro 


Pro 




Val 


2i en 


XJj^ o 


ttln 

WXIX 


Phe 


Asn 


Tvr 

xy J. 


Lys 


Asp 


Pro 














55 










60 












Asn 


(2.1 \r 


VCLX 


TV CS"0 


Tie 


AJLCl 


xyj. 


He 


Lys 


He 


Pro 


Asn 


Ala 


Gly 


Gin 


O J 










70 










75 










80 




m n 

V3J.X1 


irJ. (J 


vcxx 




Ala 


Phe 

JTXXC? 


XjVS 

XJ Jf o 


He 


His 


Asn 


Lys 


He 


Tro 


Val 


He 










85 










90 










95 




Pro 












Thr 


Asn 


Pro 


Glu 


Glu 


Glv 


Asp 


Leu 


Asn 


Pro 






1 no 

J. w u 










105 










110 






It X \J 


C J~ \J 


CZl 11 

V7JL U 


Ala 


Lys 


Gin 


Val 


Pro 


Val 


Ser 


Tvr 


Tvx 


Asp 


Ser 


Thr 


Tyr 






115 










120 










125 








Leu 


Ser 


Thr 


Asp 


Asn 


Glu 


Lys 


Asp 


Asn 


Tyr 


Leu 


Lys 


Gly 


Val 


Thr 


Lys 




130 










135 










140 










Leu 


Phe 


Glu 


Arg 


He 


Tyr 


Ser 


Thr 


Asp 


Leu 


Gly 


Arg 


Met 


Leu 


Leu 


Thr 


145 










150 










155 










160 


Ser 


He 


Val 


Arg 


Gly 


He 


Pro 


Phe 


Trp 


Gly 


Gly 


Ser 


Thr 


He 


Asp 


Thr 










165 










170 










175 




Glu 


Leu 


Lys 


Val 


He 


Asp 


Thr 


Asn 


Cys 


He 


Asn 


Val 


He 


Gin 


Pro 


Asp 








180 










185 










190 






Gly 


Ser 


Tyr 


Arg 


Ser 


Glu 


Glu 


Leu 


Asn 


Leu 


Val 


He 


He 


Gly 


Pro 


Ser 






195 










200 










205 








Ala 


Asp 


He 


He 


Gin 


Phe 


Glu 


Cys 


Lys 


Ser 


Phe 


Gly 


His 


Glu 


Val 


Leu 




210 










215 










220 










Asn 


Leu 


Thr 


Arg 


Asn 


Gly 


Tyr 


Gly 


Ser 


Thr 


Gin 


Tyr 


He 


Arg 


Phe 


Ser 


225 










230 










235 










240 


Pro 


Asp 


Phe 


Thr 


Phe 


Gly 


Phe 


Glu 


Glu 


Ser 


Leu 


Glu 


Val 


Asp 


Thr 


Asn 








245 










250 










255 




Pro 


Leu 


Leu 


Gly 


Ala 


Gly 


Lys 


Phe 


Ala 


Thr 


Asp 


Pro 


Ala 


Val 


Thr 


Leu 








260 










265 










270 






Ala 


His 


Glu 


Leu 


He 


His 


Ala 


Gly 


His 


Arg 


Leu 


Tyr 


Gly 


He 


Ala 


He 






275 










280 










285 








Asn 


Pro 


Asn 


Arg 


Val 


Phe 


Lys 


Val 


Asn 


Thr 


Asn 


Ala 


Tyr 


Tyr 


Glu 


Met 




290 










295 










300 










Ser 


Gly 


Leu 


Glu 


Val 


Ser 


Phe 


Glu 


Glu 


Leu 


Arg 


Thr 


Phe 


Gly 


Gly 


His 


305 










310 










315 










320 
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Asp Ala Lys Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr 

325 330 335 

Tyr Tyr Asn Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys 

340 345 350 

Ser He Val Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe 

355 360 365 

Lys Glu Lys Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val 

370 375 380 

Asp Lys Leu Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr 
385 390 395 400 

Thr Glu Asp Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr 

405 410 415 

Tyr Leu Asn Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys 

420 425 430 

Val Asn Tyr Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu 

435 440 445 

Ala Ala Asn Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe 

450 455 460 

Thr Lys Leu Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu 
465 470 475 480 

Cys Val Arg Gly He He Thr Ser Lys Thr Lys Ser Leu Asp Lys Gly 

485 490 495 

Tyr Asn Lys Ala Leu Asn Asp Leu Cys He Lys Val Asn Asn Trp Asp 

500 505 510 

Leu Phe Phe Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys 

515 520 525 

Gly Glu Glu He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn 

530 535 540 

He Ser Leu Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp 
545 550 555 560 

Asn Glu Pro Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He 

565 . 570 575 

Gly Gin Leu Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys 

580 585 590 

Lys Tyr Glu Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin 

595 600 605 

Glu Phe Glu His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn 

610 615 620 

Glu Ala Leu Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp 
625 630 635 640 

Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly 

645 650 655 

Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val 

660 665 670 

Ser Thr Thr Asp Lys He Ala Asp He Thr He He He Pro Tyr He 

675 680 685 

Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val 

690 695 700 

Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro 
705 710 715 720 

Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He 

725 730 735 

Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys 

740 745 750 

Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp 

755 760 765 

Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys 

770 775 780 

Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr 
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785 790 795 800 



Gin 


j.yx 


Asn 


Gin 


Tvr 

xy J. 


Thr 


Glu 


Glu 


Glu 


Lvs 


Asn 


Asn 


He 


Asn 


Phe 


Asn 








805 










810 










815 




lie 


Asp 


Asp 


Leu 
820 


Ser 


Ser 


Lys 


Leu 


Asn 
825 


Glu 


Ser 


He 


Asn 


Lys 
830 


Ala 


Met 






XX6 

835 


Aon 


XJJf o 


Phe 


Leu 


Asn 
840 


Gin 


Cys 


Ser 


Val 


Ser 
845 


Tyr 


Leu 


Met 




Gov 
OCX 

850 




XXC7 


irx 


xyx 


Glv 
855 


Val 


Lys 


Arg 


Leu 


Glu 
860 


Asp 


Phe 


Asp 


Ala 


OCX 


Leu 






Al a 




Leu 


Lys 


TvT 


He 


Tvr 


Asp 


Asn 


Ara 


Gly 


Thr 


865 










870 










875 










880 


Xieu. 


J, j.e 






VaX 

O O «J 




fix VJ 


XICU 


i_ijr O 


Asp 
890 


Lys 


Val 


Asn 


Asn 


Thr 
895 


Leu 


Sqt 


JLXix 


Asp 


XXc 


irx U 




Gin 


TiPii 

XlCiX 


wCX 


Lys 




Val 


Asp 


Asn 


Gin 


Arg 


























910 






L€U 


Leu 


Ser 

915 


inx 




±xix 


m n 

\JJL LL 


xyx 
920 


Tl e» 
xxc 


xiy o 


Asn 


He 


He 
925 


Asn 


Thr 


Ser 


Tl a 


Lbu 


Asn 


Leu 


ArQ" 


iyx 


935 


Cc»v* 


AQn 


His 


Leu 


He 
940 


Asp 


Leu 


Ser 


Arcr 


Tyr 


AX a. 


Gov* 

oex 


T Arc 


Tl 

XXC 


A CSTI 


Tie 

XXd 


Gly 


Ser 


Lys 


Val 


Asn 


Phe 


Asp 


Pro 


He 












950 

^ «y v 










955 










960 




Lys 


Asn 


m n 


Tl p 
xxc 


Gin 


Leu 


Phe 


Asn 


Leu 


Glu 


Ser 


Ser 


Lys 


He 


Glu 






965 










970 










975 




Val 


He 


Leu 


J-ljr 0 

y o\j 


Asn 


Ala 


He 


Val 


Tyr 
985 


Asn 


Ser 


Met 


Tyr 


Glu 
990 


Asn 


Phe 


Ser 


Thr 


Ser 


It lie 


Trp 


He 


Arg 


He 


Pro 


Lys 


Tyr 


Phe 


Asn 


Ser 


He 


Ser 






995 










1000 








1005 






Leu 


Asn 


Asn 


Glu 


Tyr 


Thr 


He 


He 


Asn 


Cys 


Met 


Glu 


Asn 


Asn 


Ser 


Gly 




1010 








1015 








1020 








Trp 


Lys Val 


Ser 


Leu 


Asn 


Tyr Gly Glu 


He 


He 


Trp 


Thr 


Leu 


Gin 


Asp 


1025 








1030 








1035 








1040 


Thr Gin Glu 


He 


Lys 


Gin Arg Val Val 


Phe 


Lys 


Tyr 


Ser 


Gin 


Met 


He 










1045 








1050 








1055 


Asn 


lie 


Ser 


Asp 


Tyr 


He Asn Arg 


Trp 


He 


Phe 


Val 


Thr 


He 


Thr 


Asn 



1060 1065 1070 



Asn Arg Leu Asn Asn Ser Lys He Tyr He Asn Gly Arg Leu He Asp 

1075 1080 1085 

Gin Lys Pro He Ser Asn Leu Gly Asn He His Ala Ser Asn Asn He 

1090 1095 1100 

Met Phe Lys Leu Asp Gly Cys Arg Asp Thr His Arg Tyr He Trp He 
1105 1110 1115 1120 

Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn Glu Lys Glu He Lys 

1125 1130 1135 

Asp Leu Tyr Asp Asn Gin Ser Asn Ser Gly He Leu Lys Asp Phe Trp 

1140 1145 1150 

Gly Asp Tyr Leu Gin Tyr Asp Lys Pro Tyr Tyr Met Leu Asn Leu Tyr 

1155 1160 1165 

Asp Pro Asn Lys Tyr Val Asp Val Asn Asn Val Gly He Arg Gly Tyr 

1170 1175 1180 

Met Tyr Leu Lys Gly Pro Arg Gly Ser Val Met Thr Thr Asn He Tyr 
1185 1190 1195 1200 

Leu Asn Ser Ser Leu Tyr Arg Gly Thr Lys Phe He He Lys Lys Tyr 

1205 1210 1215 

Ala Ser Gly Asn Lys Asp Asn He Val Arg Asn Asn Asp Arg Val Tyr 

1220 1225 1230 

He Asn Val Val Val Lys Asn Lys Glu Tyr Arg Leu Ala Thr Asn Ala 

1235 1240 1245 

Ser Gin Ala Gly Val Glu Lys He Leu Ser Ala Leu Glu He Pro Asp 
1250 1255 1260 
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Val Gly Asn Leu Ser Gin Val Val Val Met Lys Ser Lys Asn Asp Gin 
1265 1270 1275 1280 

Gly He Thr Asn Lys Cys Lys Met Asn Leu Gin Asp Asn Asn Gly Asn 

1285 1290 1295 

Asp He Gly Phe He Gly Phe His Gin Phe Asn Asn He Ala Lys Leu 

1300 1305 1310 

Val Ala Ser Asn Trp Tyr Asn Arg Gin He Glu Arg Ser Ser Arg Thr 

1315 1320 1325 

Leu Gly Cys Ser Trp Glu Phe He Pro Val Asp Asp Gly Trp Gly Glu 

1330 1335 1340 

Arg Pro Leu 
1345 



<210> 90 
<211> 1339 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . , . (1339) 
<223> BoNT/A-ED-PAR3-Xa 

<400> 90 



Met 


Lys 


A J. a 


Leu 


±xe 


r'ne 




rlJ-d 


AMCL JJCU XJd^ 


Leu 


Leu 


Leu 


Pro 


i 
1 






c 
O 








10 






15 




Tnr 


r'ne 


Cys 




Ser 


oxy 




ox LL 


AQrt A^r* TVii" Asn 


Asn 


Leu 


Ala 


Lvs 






20 










25 




30 






Pro 


Thr 


He 
35 


Glu 


Gly 


Arg 


Thr 


Phe 
40 


Arg Gly Ala Pro 


Pro 
45 


Phe 


Val 


Asn 


Lys 


Gin 


Phe 


Asn 


Tyr 


Lys 


Asp 


Pro 


Val Asn Gly Val 


Asp 


He 


Ala 


Tyr 


50 










55 




60 










He 


Lys 


He 


Pro 


Asn 


Ala 


Gly 


Gin 


Met Gin Pro Val 


Lys 


Ala 


Phe 


Lys 


65 








70 






75 








80 


He 


His 


Asn 


Lys 


He 


Trp 


Val 


He 


Pro Glu Arg Asp 


Thr 


Phe 


Thr 


Asn 








85 








90 






95 




Pro 


Glu 


Glu 


Gly 
100 


Asp 


Leu 


Asn 


Pro 


Pro Pro Glu Ala 
105 


Lys 


Gin 
110 


Val 


Pro 


Val 


Ser 


Tyr 
115 


Tyr 


Asp 


Ser 


Thr 


Tyr 
120 


Leu Ser Thr Asp 


Asn 

125 


Glu 


Lys 


Asp 


Asn 


Tyr 
130 


Leu 


Lys 


Gly 


Val 


Thr 
135 


Lys 


Leu Phe Glu Arg 
140 


He 


Tyr 


Ser 


Thr 


Asp 


Leu 


Gly 


Arg 


Met 


Leu 


Leu 


Thr 


Ser He Val Arg 


Gly 


He 


Pro 


Phe 


145 








150 






155 








160 


Trp 


Gly 


Gly 


Ser 


Thr 


He 


Asp 


Thr 


Glu Leu Lys Val 


He 


Asp 


Thr 


Asn 






165 








170 






175 




Cys 


He 


Asn 


Val 


He 


Gin 


Pro 


Asp 


Gly Ser Tyr Arg 


Ser 


Glu 


Glu 


Leu 






180 










185 




190 






Asn 


Leu 


Val 
195 


He 


He 


Gly 


Pro 


Ser 
200 


Ala Asp He He 


Gin 
205 


Phe 


Glu 


Cys 


Lys 


Ser 


Phe 


Gly 


His 


Glu 


Val 


Leu 


Asn Leu Thr Arg- 


Asn 


Gly 


Tyr 


Gly 


210 










215 




220 










Ser 


Thr 


Gin 


Tyr 


He 


Arg 


Phe 


Ser 


Pro Asp Phe Thr 


Phe 


Gly 


Phe 


Glu 


225 










230 






235 








240 


Glu 


Ser 


Leu 


Glu 


Val 
245 


Asp 


Thr 


Asn 


Pro Leu Leu Gly 

250 


Ala 


Gly 


Lys 
255 


Phe 


Ala 


Thr 


Asp 


Pro 


Ala 


Val 


Thr 


Leu 


Ala His Glu Leu 


He 


His 


Ala 


Gly 






260 










265 




270 







66 of 190 



wo 2006/026780 



PCTAJS2005/031613 



LI tfi d/., Upgradable Clostridial Toxins 



His 


Arg 


Leu 


Tyr Gly 


He 


Ala 


He 


Asn 


Pro 


Asn 


Arg 


Val 


Phe 


Lys 


Val 






275 








280 










285 








Asn 


Thr 


Asn 


Ala Tyr 


Tyr 


Glu 


Met 


Ser 


Gly 


Leu 


Glu 


Val 


Ser 


Phe 


Glu 




290 








295 










300 










Glu 


Leu 


Arg 


Thr Phe 


Gly Gly 


His 


Asp 


Ala 


Lys 


Phe 


He 


Asp 


Ser 


Leu 


305 








310 










315 










320 


Gin 


Glu 


Asn 


Glu Phe 




Leu 


Tyr 


Tyr 


Tyr 


Asn 


Lys 


Phe 


Lys 


Asp 


He 








325 










330 










335 




Ala 


Ser 


Thr 


Leu Asn 




Ala 


Lys 


Ser 


He 


Val 


Gly 


Thr 


Thr 


Ala 


Ser 








340 








345 










350 






Leu 


Gin 


Tyr 


Met Lys 




V CIJL 


Phe 


Lys 


Glu 


Lys 


Tyr 


Leu 


Leu 


Ser 


Glu 






355 








360 










365 








Asp 


Thr 


Ser 


Gly Lys 






Val 


Asp 


Lys 


Leu 


Lys 


Phe 


Asp 


Lys 


Leu 




370 


















380 












Lys 


Met 


Leu Thr 


Pi n 
V9JLU 


XXe 


Tvr 


Thr 


Glu 


Asp 


Asn 


Phe 


Val 


Lys 


Phe 


385 


















395 










400 


Phe 


Lvs 


Val 


Leu Asn 


Arg 




Thr 


Tvr 


Leu 


Asn 


Phe 


Asp 


Lys 


Ala 


Val 








405 










410 










415 




Phe 


Lvs 


He 


Asn He 


Val 


Pro 


Lys 


Val 


Asn 


Tyr 


Thr 


He 


Tyr 


Asp 


Gly 








420 








425 










430 






Phe 


Asn 


Leu 


Arg Asn 




Asn 


Leu 


Ala 


Ala 


Asn 


Phe 


Asn 


Gly 


Gin 


Asn 






435 








440 










445 








Thr 


Glu 


He 


Asn Asn 


Met 


Asn 


Phe 


Thr 


Lys 


Leu 


Lys 


Asn 


Phe 


Thr 


Gly 




450 








455 










460 










Leu 


Phe 


Glu 


Phe Tyr 


Lys 


Leu 


Leu 


Cys 


Val 


Arg 


Gly 


He 


He 


Thr 


Ser 


465 








470 










475 










480 


Lvs 


Thr 


Lys 


Ser Leu 


Tie 


Glu 

w JL \X 


Gly 


Arg 


Asn 


Lys 


Ala 


Leu 


Asn 


Asp 


Leu 








485 










490 










495 




Cys 


He 


Lys 


Val Asn 


Asn 


Trp 


Asp 


Leu 


Phe 


Phe 


Ser 


Pro 


Ser 


Glu 


Asp 








500 








505 










510 






Asn 


Phe 


Thr 


Asn Asp 


Leu 


Asn 


Lys 


Gly 


Glu 


Glu 


He 


Thr 


Ser 


Asp 


Thr 






515 








520 










525 








Asn 


He 


Glu 


Ala Ala 


Glu 


Glu 


Asn 


He 


Ser 


Leu 


Asp 


Leu 


He 


Gin 


Gin 




530 








535 










540 










Tyr 


Tyr 


Leu 


Thr Phe 


Asn 


Phe 


Asp 


Asn 


Glu 


Pro 


Glu 


Asn 


He 


Ser 


He 


545 








550 










555 










560 


Glu 


Asn 


Leu 


Ser Ser 


Asp 


He 


He 


Gly 


Gin 


Leu 


Glu 


Leu 


Met 


Pro 


Asn 








565 










570 










575 




He 


Glu 


Ara 


Phe Pro 


Asn Gly 


Lys 


Lys 


Tyr 


Glu 


Leu 


Asp 


Lys 


Tyr 


Tlir 








580 








585 










590 






Met 


Phe 


His 


Tyr Leu 


Arg Ala 


Gin 


Glu 


Phe 


Glu 


His 


Gly 


Lys 


Ser 


Arg 






595 








600 










605 








He 


Ala 


Leu 


Thr Asn 


Ser 


Val 


Asn 


Glu 


Ala 


Leu 


Leu 


Asn 


Pro 


Ser 


Arg 




610 








615 










620 










Val 


Tyr 


Thr 


Phe Phe 


Ser 


Ser 


Asp 


Tyr 


Val 


Lys 


Lys 


Val 


Asn 


Lys 


Ala 


625 








630 










635 










640 


Tlir 


Glu 


Ala 


Ala Met 


Phe 


Leu 


Gly 


Trp 


Val 


Glu 


Gin 


Leu 


Val 


Tyr 


Asp 








645 










650 










655 




Phe 


Thr 


Asp 


Glu Thr 


Ser 


Glu 


Val 


Ser 


Thr 


Thr 


Asp 


Lys 


He 


Ala 


Asp 








660 








665 










670 






He 


Thr 


He 


He He 


Pro 


Tyr 


He 


Gly 


Pro 


Ala 


Leu 


Asn 


He 


Gly 


Asn 






675 








680 










685 








Met 


Leu 


Tyr 


Lys Asp 


Asp 


Phe 


Val 


Gly 


Ala 


Leu 


He 


Phe 


Ser 


Gly 


Ala 




690 








695 










700 










Val 


He 


Leu 


Leu Glu 


Phe 


He 


Pro 


Glu 


He 


Ala 


He 


Pro 


Val 


Leu 


Gly 


705 








710 










715 










720 


Thr 


Phe 


Ala 


Leu Val 


Ser 


Tyr 


He 


Ala 


Asn 


Lys 


Val 


Leu 


Thr 


Val 


Gin 








725 










730 










735 




Thr 


He 


Asp 


Asn Ala 


Leu 


Ser 


Lys 


Arg 


Asn 


Glu 


Lys 


Trp 


Asp 


Glu 


Val 
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740 






745 








750 








Lys 


Tyr 


He Val 


Thr 


Asn 


Trp Leu 


Ala 


Lys 


Val Asn 


Thr 


Gin 


He 


755 








760 






765 








AO ^ 


Leu 


He Arg Lys 


Lys 


Met 


Lys Glu 


Ala 


Leu 


Glu Asn 


Gin 


Ala 


Glu 


770 








775 








780 








Ala 


Thr 


Lys Ala He 


He 


Asn 


Tyr Gin 


Tyr 


Asn 


Gin Tyr 


Thr 


Glu 


Glu 










790 








795 








800 


Glu 


Lys 


Asn 


Asn He 


Asn 


Phe 


Asn He 


Asp 


Asp 


Leu Ser 


Ser 


Lys 


Leu 






805 








810 








815 








Ser 


He Asn 


Lys 


Ala 


Met He 


Asn 


He 


Asn Lys 


Phe 


Leu 


Asn 








820 






825 








830 






Gin 


Cys 


Ser Val Ser 


Tyr Leu 


Met Asn 


Ser 


Met 


He Pro 


Tyr 


Gly 


Val 




835 








840 






845 










Arg 


Leu Glu Asp 


Phe 


Asp 


Ala Ser 


Leu 


Lys 


Asp Ala 


Leu 


Leu 


Lys 


ODU 








855 








860 








Tyx 


He 


Tyr Asp Asn 


Arg 


Gly 


Thr Leu 


He 


Gly 


Gin Val 


Asp 


Arg 


Leu 


ODD 








870 








875 








880 


ijy S 




Lys 


Val Asn 


Asn 


Thr 


Leu Ser 


Thr 


Asp 


He Pro 


Phe 


Gin 


Leu 


885 








890 








895 




Ser 


Lys 


Tyr Val Asp 


Asn 


Gin 


Aro Leu 


Leu 


Ser 


Thr Phe 


Thr 


Glu 


Tyr 






900 






905 








910 






He 


Lys 


Asn 


He He 


Asn 


Thr 


Ser He 


Leu 


Asn 


Leu Arg 


Tyr 


Glu 


Ser 




915 








920 






925 








Asn 


His 


Leu 


He Asp 


Leu 


Ser 


Ara Tvr 


Ala 


Ser 


Lys He 


Asn 


He 


Gly 




930 








935 








940 








Ser Lys 


Val 


Asn Phe 


Asp 


Pro 


lie Asp 


Lvs 


Asn 


Gin He 


Gin 


Leu 


Phe 


945 








950 








955 








960 


Asn 


Leu 


Glu 


Ser Ser 


Lys 


He 


Glu Val 


He 


Leu 


Lys Asn 


Ala 


He 


Val 








965 








970 








975 




Tyr Asn 


Ser 


Met Tyr 


Glu Asn 


Phe Ser 


Thr 


Ser 


Phe Trp 


He 


Arg 


He 








980 






985 








990 






Pro 


Lys 


Tyr 


Phe Asn 


Ser 


He 


Ser Leu 


Asn 


Asn 


Glu Tyr 


Thr 


He 


He 




995 








1000 






1005 






Asn 


Cys 


Met 


Glu Asn 


Asn 


Ser 


Gly Trp 


Lys 


Val 


Ser Leu 


Asn 


Tyr 


Gly 




1010 






1015 






1020 








Glu He He Trp Thr 


Leu Gin Asp Thr 


Gin 


Glu 


He Lys 


Gin 


Arg 


Val 


1025 






1030 






1035 






1040 


Val 


Phe Lys Tyr Ser 


Gin 


Met 


He Asn 


He 


Ser 


Asp* Tyr 


He 


Asn 


Arg 








1045 






1050 






1055 


Trp 


He 


Phe Val Thr 


He 


Thr 


Asn Asn 


Arg Leu Asn Asn Ser 


Lys 


He 



1060 1065 1070 



Tyr He Asn Gly Arg Leu He Asp Gin Lys Pro He Ser Asn Leu Gly 

1075 1080 1085 

Asn He His Ala Ser Asn Asn He Met Phe Lys Leu Asp Gly Cys Arg 

1090 1095 1100 

Asp Thr His Arg Tyr He Trp He Lys Tyr Phe Asn Leu Phe Asp Lys 
1105 1110 1115 1120 

Glu Leu Asn Glu Lys Glu He Lys Asp Leu Tyr Asp Asn Gin Ser Asn 

1125 1130 1135 

Ser Gly He Leu Lys Asp Phe Trp Gly Asp Tyr Leu Gin Tyr Asp Lys 

1140 1145 1150 

Pro Tyr Tyr Met Leu Asn Leu Tyr Asp Pro Asn Lys. Tyr Val Asp Val 

1155 1160 1165 

Asn Asn Val Gly He Arg Gly Tyr Met Tyr Leu Lys Gly Pro Arg Gly 

1170 1175 1180 

Ser Val Met Thr Thr Asn He Tyr Leu Asn Ser Ser Leu Tyr Arg Gly 
1185 1190 1195 1200 

Thr Lys Phe He He Lys Lys Tyr Ala Ser Gly Asn Lys Asp Asn He 
1205 1210 1215 
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Val Arg Asn Asn Asp Arg Val Tyr lie Asn Val Val Val Lys Asn Lys 

1220 1225 1230 

Glu Tyr Arg Leu Ala Thr Asn Ala Ser Gin Ala Gly Val Glu Lys He 

1235 1240 1245 

Leu Ser Ala Leu Glu He Pro Asp Val Gly Asn Leu Ser Gin Val Val 

1250 1255 1260 

Val Met Lys Ser Lys Asn Asp Gin Gly He Thr Asn Lys Cys Lys Met 
1265 1270 1275 1280 

Asn Leu Gin Asp Asn Asn Gly Asn Asp He Gly Phe He Gly Phe His 

1285 1290 1295 

Gin Phe Asn Asn He Ala Lys Leu Val Ala Ser Asn Trp Tyr Asn Arg 

1300 1305 1310 

Gin He Glu Arg Ser Ser Arg Thr Leu Gly Cys Ser Trp Glu Phe He 

1315 1320 1325 

Pro Val Asp Asp Gly Trp Gly Glu Arg Pro Leu . 
1330 1335 



<210> 91 
<211> 1356 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 

<222> (1) . . . (1356) 

<223> BONT/A-ED-PAR4 -Thrombin 



<400> 91 



Met 


Trp 


Gly 


Arg 


Leu 


Leu 


Leu 


Trp Pro Leu Val Leu Gly 


Phe Ser Leu 


1 




5 






10 


15 


Ser 


Gly 


Gly 


Thr 


Gin 


Thr 


Pro 


Ser Val Tyr Asp Glu Ser 


Gly Ser Thr 




20 








25 


30 


Gly 


Gly 


Gly 


Asp 


Asp 


Ser 


Thr 


Pro Ser He Leu Pro Ala 


Pro Arg Gly 




35 










40 45 




Tyr 


Pro 


Gly 


Gin 


Val 


Cys 


Ala 


Asn Asp Ser Asp Thr Leu 


Pro Phe Val 


50 










55 


60 




Asn 


Lys 


Gin 


Phe 


Asn 


Tyr 


Lys 


Asp Pro Val Asn Gly Val 


Asp He Ala 


65 








70 




75 


80 


Tyr 


He 


Lys 


He 


Pro 


Asn 


Ala 


Gly Gin Met Gin Pro Val 


Lys Ala Phe 






85 






90 


95 


Lys 


He 


His 


Asn 


Lys 


He 


Trp 


Val He Pro Glu Arg Asp 


Thr Phe Thr 






100 








105 


110 


Asn 


Pro 


Glu 


Glu 


Gly Asp 


Leu 


Asn Pro Pro Pro Glu Ala 


Lys Gin Val 






115 










120 125 




Pro 


Val 


Ser 


Tyr 


Tyr Asp 


Ser 


Thr Tyr Leu Ser Thr Asp 


Asn Glu Lys 




130 










135 


140 




Asp 


Asn 


Tyr 


Leu 


Lys 


Gly 


Val 


Thr Lys Leu Phe Glu Arg 


He Tyr Ser 


145 








150 




155 


160 


Thr 


Asp 


Leu 


Gly 


Arg 


Met 


Leu 


Leu Thr Ser He Val Arg 


Gly He Pro 






165 






170 


175 


Phe 


Trp 


Gly 


Gly 


Ser 


Thr 


He 


Asp Thr Glu Leu Lys Val 


He Asp Thr 




180 








185 


190 


Asn 


Cys 


He 
195 


Asn 


Val 


He 


Gin 


Pro Asp Gly Ser Tyr Arg 
200 205 


Ser Glu Glu 


Leu 


Asn 

210 


Leu 


Val 


He 


He 


Gly 

215 


Pro Ser Ala Asp He He 

220 


Gin Phe Glu 


Cys 


Lys 


Ser 


Phe 


Gly His 


Glu 


Val Leu Asn Leu Thr Arg 


Asn Gly Tyr 


225 








230 




235 


240 
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Glv 




Thr 


Gin 


Tvx 


He 


Arcr 


Phe Ser 


Pro Asp 


Phe 


Thr 


Phe 


Gly 


Phe 










245 








250 








255 




Glu 


Glu 


Ser 


Leu 


Glu 


Val 


Asp 


Thr Asn 


Pro Leu 


Leu 


Gly 


Ala 


Gly 


Lys 








260 








265 








270 






Phe 


Ala 


Thr 


Asp 


Pro 


Ala 


Val 


Thr Leu 


Ala His 


Glu 


Leu 


He 


His 


Ala 






275 










280 






285 








Glv 


His 


Arg 


Leu 


Tvr 


Gly 


He 


Ala He 


Asn Pro 


Asn 


Arg 


Val 


Phe 


Lys 




^ 7 u 










295 






300 










V d-L. 


Asn 


Thr 


Asn 


Ala 


Tvr 


Tvr 


Glu Met 


Ser Gly 


Leu 


Glu 


Val 


Ser 


Phe 












310 






315 










320 


Glu 


Glu 


Leu 


Arg 


Thr 


Phe 


Glv 


Gly His 


Asp Ala 


Lys 


Phe 


He 


Asp 


Ser 










325 








330 








335 




Uti U. 




Glu 


Asn 


Glu 


Phe 


Arg 


Leu Tyr 


Tvr Tvr 


Asn 


Lvs 


Phe 


Lys 


Asp 
















345 








350 








Ala 


OCX 


J. ILL 






Lys 


Ala Lys 


Ser He 


Val 


Glv 


Thr 


Thr 


Ala 
















360 






365 


















Lys 


Asn 


Val Phe 


Lvs Glu 


Lys 


Tvr 


Leu 


Leu 


Ser 














•J / J 






380 














XiiJL 


OCX 


Glv 


Lys 


Phe 


Ser Val 


AsTJ Lvs 


Leu 


Lvs 

■"Jr ^ 


Phe 


Asp 


Lys 


^ o 










390 






395 










400 


Leu 






Met 


Leu 


Thr 


Glu 


He Tyr 


Thr Glu 


Asp 


Asn 


Phe 


Val 


Lys 








405 








410 








415 










vctx 




Asn 


«x y 


Lys Thr 


Tyr Leu 


Asn 


Phe 


Asp 


Lvs 


Ala 








420 








425 








430 






Val 




Lys 


He 


Asn 


He 


Val 


Pro Lys 


Val Asn 


•Tyr 


Thr 


He 


Tyr 


Asp 
















440 






445 








rtlv 

O J. jr 


Phe 


Asn 


Leu 


Arg 


Asn 


Thr 


Asn Leu 


Ala Ala 


Asn 


Phe 


Asn 


Gly 


Gin 












455 






460 










7\ cm 


Thr 


Glu 


He 


Asn 


Asn 


Met 


Asn Phe 


Thr Lys 


Leu 


Lys 


Asn 


Phe 


Thr 


fs O .J 










470 






475 










480 


m V 


Ti^ii 


Phe 


Glu 


Phe 


Tvr 


Lys 


Leu Leu 


Cys Val 


Arg 


Gly 


He 


He 


Thr 








485 








490 








495 




OCX 


Jjy s 


Th-r 

XILL 




ocsx 


Leu 


Asp 


Lys Gly 


Tyr Asn 


Lvs 


Ala 


Leu 


Asn 


Asp 






son 








505 








510 






lJc?U 


Cys 




Xi_y o 


Val 


Asn 


Asn 


TrtJ ASD 


Leu Phe 


Phe 


Ser 


Pro 


Ser 


Glu 




3X3 










520 






525 








Asp 


Asn 




Tlrr 

JLliX 




Asp 


Leu 


A STL Lvs 


Gly Glu 


Glu 


He 


Thr 


Ser 


Asp 




DO U 










535 






540 












Asn 


Tl *a 
XXC 


VjXLL 


AXCl 


Al a 


Glu 


Glu Asn 


He Ser 


Leu 


Asp 


Leu 


He 


Gin 












550 






555 










560 








i-JCVX 


Thr 


Phe 


Asn 


Phe Asp 


Asn Glu 


Pro 


Glu 


Asn 


He 


Ser 








oj \J »J 








570 








575 










XJCWl 


OCX 


OCX 


Asp 


He He 


Gly Gin 


Leu 


Glu 


Leu 


Met 


Pro 








580 








585 








590 






Asn 


lie 


Glu 




Phe 


Pro 


Asn 


Glv Lys 


Lys Tyr 


Glu 


Leu 


Asp 


Lys 


Tyr 






595 










600 






605 










JL'JLC In* 


Phe 


His 


xyx 


Leu 


Arg 


Ala Gin 


Glu Phe 


Glu 


His 


Gly 


Lys 


Ser 




610 










615 






620 










Arg 


lie 


Ala 


Leu 


Thr 


Asn 


Ser 


Val Asn 


Glu Ala 


Leu 


Leu 


Asn 


Pro 


Ser 












630 






635 










640 




Val 


Tvr 


Thr 


Phe 


Phe 


Ser 


Ser Asp 


Tyr Val 


Lys 


Lys 


Val 


Asn 


Lys 








645 








650 








655 




Ala 


Thr 


Glu 


Ala 


Ala 


Met 


Phe 


Leu Gly 


Trp Val 


Glu 


Gin 


Leu 


Val 


Tyr 








660 








665 








670 






Asp 


Phe 


Thr 


Asp 


Glu 


Thr 


Ser 


Glu Val 


Ser Thr 


Thr 


Asp 


Lys 


He 


Ala 




675 










680 






685 








Asp 


He 


Thr 


He 


He 


He 


Pro 


Tyr He 


Gly Pro 


Ala 


Leu 


Asn 


He 


Gly 




690 










695 






700 










Asn 


Met 


Leu 


Tyr 


Lys 


Asp 


Asp 


Phe Val 


Gly Ala 


Leu 


He 


Phe 


Ser 


Gly 
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705 




710 










715 










720 


Ala Val 


He Leu 


Leu Glu 


Phe 


He 


Pro 


Glu 


He 


Ala 


He 


Pro Val 


Leu 




725 








730 










735 




Gly Thr 


Phe Ala 


Leu Val 


Ser 


Tyr 


He 


Ala 


Asn 


Lys 


Val 


Leu 


Thr 


Val 


740 








745 










750 






Gin Thr 


He Asp 


Asn Ala 


Leu 


Ser 


Lys 


Arg 


Asn 


Glu 


Lys 


Trp Asp 


Glu 




755 






760 










765 








Val Tyr 


Lys Tyr 


He Val 


Thr 


Asn 


Trp 


Leu 


Ala 


Lys Val 


Asn 


Thr 


Gin 


770 




775 










780 










lie Asp 


Leu He 


Arg Lys 


Lys 


Met 


Lys 


Glu 


Ala 


Leu 


Glu 


Asn 


Gin 


Ala 


785 




790 










795 










800 


Glu Ala 


Thr Lys 


Ala He 


He 


Asn 


Xyr 


Gin 


Tyr 


Asn 


Gin 


Tyr 


Thr 


Glu 




805 








810 










815 




Glu Glu 


Lys Asn 
820 


Asn He 


Asn 


Phe 


Asn 
825 


He 


Asp 


Asp 


Leu 


Ser 
830 


Ser 


Lys 


Leu Asn 


Glu Ser 
835 


He Asn 


Lys 


Ala 
840 


Met 


He 


Asn 


He 


Asn 
845 


Lys 


Phe 


Leu 


Asn Gin 


Cys Ser 


Val Ser 


Tyr 


Leu 


Met 


Asn 


Ser 


Met 


He 


Pro 


Tyr 


Gly 


850 




855 










860 










Val Lys 


Arg Leu 


Glu Asp 


Phe 


Asp 


Ala 


Ser 


Leu 


Lys 


Asp 


Ala 


Leu 


Leu 


865 


870 










875 










880 


Lys Tyr 


He Tyr 


Asp Asn 


Arg 


Gly 


Thr 


Leu 


He 


Gly Gin 


Val 


Asp 


Arg 




885 








890 










895 




Leu Lys 


Asp Lys 


Val Asn 


Asn 


Thr 


Leu 


Ser 


Thr 


Asp 


He 


Pro 


Phe 


Gin 


900 








905 










910 






Leu Ser 


Lys Tyr 
915 


Val Asp 


Asn 


Gin 
920 


Arg 


Leu 


Leu 


Ser 


Thr 
925 


Phe 


Thr 


Glu 


Tyr lie 


Lys Asn 


He He 


Asn 


Thr 


Ser 


He 


Leu 


Asn 


Leu 


Arg Tyr 


Glu 


930 




935 










940 










Ser Asn 


His Leu 


He Asp 


Leu 


Ser 


Arg 


Tyr 


Ala 


Ser 


Lys 


He 


Asn 


He 


945 




950 










955 










960 


Gly Ser 


Lys Val 


Asn Phe 


Asp 


Pro 


He 


Asp 


Lys 


Asn 


Gin 


He 


Gin 


Leu 


965 








970 










975 




Phe Asn 


Leu Glu 
980 


Ser Ser 




He 


Glu 
985 


Val 


He 


Leu 


Lys 


Asn 
990 


Ala 


He 


Val Tyr 


Asn Ser 


Met Tyr 


Glu 


Asn 


Phe 


Ser 


Thr 


Ser 


Phe 


Trp 


He 


Arg 


995 






1000 








1005 






He Pro 


Lys Tyr 


Phe Asn 


Ser 


He 


Ser 


Leu 


Asn 


Asn Glu Tyr Thr 


He 


1010 




1015 








1020 








He Asn Cys Met 


Glu Asn 


Asn 


Ser Gly 


Trp 


Lys 


Val 


Ser 


Leu 


Asn 


Tyr 


1025 




1030 








1035 








1040 


Gly Glu He He 


Trp Thr Leu Gin Asp 


Thr 


Gin 


Glu 


He 


Lys 


Gin 


Arg 






1045 








1050 








1055 


Val Val 


Phe Lys 


Tyr Ser 


Gin 


Met 


He 


Asn 


He 


Ser Asp 


Tyr 


He 


Asn 



1060 1065 1070 



Arg Trp He Phe Val Thr He Thr Asn Asn Arg Leu Asn Asn Ser Lys 

1075 1080 1085 

He Tyr He Asn Gly Arg Leu He Asp Gin Lys Pro He Ser Asn Leu 

1090 1095 1100 

Gly Asn He His Ala Ser Asn Asn He Met Phe Lys Leu Asp Gly Cys 
n05 1110 1115 1120 

Arg Asp Thr His Arg Tyr He Trp He Lys Tyr Phe Asn Leu Phe Asp 

1125 1130 1135 

Lys Glu Leu Asn Glu Lys Glu He Lys Asp Leu Tyr Asp Asn Gin Ser 

1140 1145 1150 

Asn Ser Gly He Leu Lys Asp Phe Trp Gly Asp Tyr Leu Gin Tyr Asp 
1155 1160 1165 

Lys Pro Tyr Tyr Met Leu Asn Leu Tyr Asp Pro Asn Lys Tyr Val Asp 
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1170 1175 1180 

Val Asn Asn Val Gly He Arg Gly Tyr Met Tyr Leu Lys Gly Pro Arg 
1185 1190 1195 1200 

Gly Ser Val Met Thr Thr Asn He Tyr Leu Asn Ser Ser Leu Tyr Arg 

1205 1210 1215 

Gly Thr Lys Phe He He Lys Lys Tyr Ala Ser Gly Asn Lys Asp Asn 

1220 1225 1230 

He Val Arg Asn Asn Asp Arg Val Tyr He Asn Val Val Val Lys Asn 

1235 1240 1245 

Lys Glu Tyr Arg Leu Ala Thr Asn Ala Ser Gin Ala Gly Val Glu Lys 

1250 1255 1260 

He Leu Ser Ala Leu Glu He Pro Asp Val Gly Asn Leu Ser Gin Val 
1265 1270 1275 1280 

Val Val Met Lys Ser Lys Asn Asp Gin Gly He Thr Asn Lys Cys Lys 

1285 1290 1295 

Met Asn Leu Gin Asp Asn Asn Gly Asn Asp He Gly Phe He Gly Phe 

1300 1305 1310 

His Gin Phe Asn Asn He Ala Lys Leu Val Ala Ser Asn Trp Tyr Asn 

1315 1320 1325 

Arg Gin He Glu Arg Ser Ser Arg Thr Leu Gly Cys Ser Trp Glu Phe 

1330 1335 1340 

He Pro Val Asp Asp Gly Trp Gly Glu Arg Pro Leu 
1345 1350 1355 



<210> 92 
<211> 1348 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (1348) 
<223> BoNT/A-ED-PAR4-Xa 



<400> 92 



Met 


Trp 


Gly 


Arg 


Leu 


Leu 


Leu 


Trp Pro Leu Val 


Leu Gly Phe 


Ser 


Leu 


1 






5 






10 






15 




Ser 


Gly 


Gly 


Thr 


Gin 


Thr 


Pro 


Ser Val Tyr Asp 


Glu Ser Gly 


Ser 


Thr 






20 








25 




30 






Gly 


Gly 


Gly 


Asp 


Asp 


Ser 


Thr 


Pro Ser He 


Leu 


He Glu Gly 


Arg 


Gly 






35 










40 




45 






Tyr 


Pro 


Gly 


Gin 


Val 


Pro 


Phe 


Val Asn Lys 


Gin 


Phe Asn Tyr 


Lys 


Asp 




50 










55 






60 






Pro 


Val 


Asn 


Gly 


Val 


Asp 


He 


Ala Tyr He 


Lys 


He Pro Asn 


Ala 


Gly 


65 










70 






75 






80 


Gin 


Met 


Gin 


Pro 


Val 


Lys 


Ala 


Phe Lys He 


His 


Asn Lys He 


Trp 


Val 










85 






90 






95 




He 


Pro 


Glu 


Arg 


Asp 


Thr 


Phe 


Thr Asn Pro 


Glu 


Glu Gly Asp 


Leu 


Asn 








100 








105 




110 






Pro 


Pro 


Pro 


Glu 


Ala 


Lys 


Gin 


Val Pro Val 


Ser 


OVr Tyr Asp 


Ser 


Thr 






115 










120 




125 






Tyr 


Leu 


Ser 


Thr 


Asp 


Asn 


Glu 


Lys Asp Asn 


Tyr 


Leu Lys Gly 


Val 


Thr 


130 










135 






140 






Lys 


Leu 


Phe 


Glu 


Arg 


He 


Tyr 


Ser Thr Asp Leu 


Gly Arg Met 


Leu 


Leu 


145 










150 






155 






160 


Thr 


Ser 


He 


Val 


Arg 


Gly 


He 


Pro Phe Trp Gly 


Gly Ser Thr 


He 


Asp 










165 






170 






175 




Thr 


Glu 


Leu 


Lys 


Val 


He 


Asp 


Thr Asn Cys 


He 


Asn Val He 


Gin 


Pro 
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1 Qfi 
±o\j 


185 

JL U ^ 




190 






ASp Caiy oGx lyi Axy osi 


ksXLL VjJLLL J_ICwL t\ioxL 


Leu Val lie 


lie 


Gly 


Pro 






205 








o6x AJ.a ASp JLXe XXc vyJ-ll 


pVi^ nlii Pv*<5 Tjvs 


Ser Phe Glv 


His 


Glu 


Val 




91 S 

^ JL ^ 


220 








lieu iisn Jjeu inx Axry aoxi 


filv Tvir Glv Ser 


Thr Gin Tyr 


He 


Arg 


Phe 






235 






240 


o©x sfTO ASp irlie illi irne 


niv Ph^ filu Glu 

V3X_y ITllC? \7XU 


Ser Leu Glu 


Val 


Asp 


Thr 




250 






255 




Asn Fxo Lieu iieu varxy Axa 


\7xy xiyo iriic axci 


Thr AsiD Pro 

X XXX ^1/ t J. 


Ala 


Val 


Thr 








270 






Leu Ala n±B K3±M Xj&U. ±xe 


Hie Al=a filxr H"i e 
riX£> AXd oxy nxo 


Attt T*^u Tvt 
Axy xicix J-yj- 


Gly 


He 


Ala 


r\ f-j r- 

275 




285 








JL±e ASZl ir3rO ASIl ATy v«J. 


PVj» T.vg \7aT Acsti 

IT 11c J-iyo V CL J. AOXX 


Thr Asn Ala 

XXXI* xa-fcfc* 


Tvr 


Tyr 


Glu 


o r» A 

290 




300 








Met Ser GJ.y iieu v^iu vax 


OCX irlics VsXU 


T»^ii ATcr Thr 

XJC U XU> ^ X AU. 


Phe 


Gly 


Gly 












320 


nXS ASp AXa JjyS fXie XJ.e 


Aai^ QoT* T1O11 m Tl 
ASp OCX. XiCLl OXXl 


Glu Asn Glu 


Phe 


Ara 


Leu 


•a o c 


n 






335 




uyr iyjT uyx Asn jjy s iriie 


Xtyo XXC; AXd 


S^T Thr Leu 


Asn 


Lvs 


Ala 


1 /in 






350 






liys Ser iJLe vax tixy iiur 


Xilx AXa OCX xicu 


Gl rt TvT* Met 


Lys 


Asn 


Val 


0 c c 
ODD 


fin 

J D 1/ 


365 








File Liys V7XU Jjys lyx xieu 


T.OII ^^T* Rill A^Ti 


Thr Ser Glv 


Lvs 


Phe 


Ser 


0 T n ' 


J / D 


380 








vax Asp Xiys xieu xiys* jriie 


Aqt* TiV^ Tjeu TvT" 

As> xiy 0 Jijc u X y ik 


Lys Met Leu 


Thr 


Glu 


He 


00c "ion 
jBD o:7U 




395 






400 


lyJL XiUl V7XU ASp ASIl JrXic 


Val T.^7'C! pTija pHe 


Lvs Val Leu 


Asn 


Arcr 


Lys 




410 






415 




Tiir Tyar xieu Asn Fiie asp 


Xiys AXo. vax irixc 


Ta/q Tie Asn 

xiys xxe 


He 


Val 


Pro 


/ion 


AO^ 




430 






Xiys vax Asn lyx iiij. xxe 


TKtx* TV m XT' P1i© 
j.yx oxy t^ixc 


Asn Leu Atct 


Asn 


Thr 


Asn 


4jD 




445 








T TV 1 TV 1 TV e«m T^"V» TV 

jjeu AX a AX a Asn Fixe Asn 


oXy \7XXL AOXl xxxx 


Gill Tie Asn 


Asn 


Met 


Asn 


A c n 
4dU 


4DD 


460 








Pile Tiur Xiys ijeu Xiys Asn 


iriie Ixix V:rxy Xicu 


PVie Gl 11 Phe 

fXXC wXbi f AXC 


Tvr 
xyx 


Lys 


Leu 


465 4/U 




47*1 
*± / ^ 






480 


Jjeu cys vax Axg uxy xxe 


Tl ^ rnVix" Q^T" Ti'VT'C! 
xxe ixxx OCX xjyo 


THt" TjVS Ser 

X XXX uy 0 wcx 


Leu 


He 


Glu 


4oD 








495 




GJ.y Airg asxi xiys Axa. xieu 


ASIl Ao^ xicu \^y& 


Tie Lvs Val 

xxe xjy 0 V 


Asn 


Asn 


Tro 


nn 
D u u 


505 




510 






ASp Xjeu File File oex irxo 


OCX OXU AO^ AOXX 


Pile ThT" Asn 

f xxe xxxx rxisxj. 


Asp 


Leu 


Asn 


DXD 


R90 


525 








Xiys oxy oxu. oxu xxo xux 


Gqt" Aqt^ TliT" Asn. 

OCX ^\ss^ ±i,UL noAA 


lie Glu Ala 


Ala 


Glu 


Glu 


D JU 


^ J 


540 








Tien Tl 0 Cj^T* Tif»n AqT) TiP15 
/iSXi XXc: OC?X. JJCU jjcn 


Tie Gin Gin Tvr 


Tyr Leu Thr 


Phe 


Asn 


Phe 


D^D DDU 




555 






560 


7VeT\ 21c:n ^31 11 pT"rt nlii A<5T1 


Tie Ser lie Glu 

JaaJv^^ l^^ak AA^w 


Asn Leu Ser 


Ser 


Asp 


He 


^ D «^ 


. 570 






575 




xxe oxy uxn xjeu oxu> ucu. 


M*a1* Pto Asn Tie 


Glu Ara Phe 


Pro 


Asn 


Gly 


DOU 


585 




590 






T "*re T.\rc THrr* /^Tii T*011 AqT) 

Xiys jjyto -^yx vjxu jjcu 


livs Tvr Thr Met 


Phe His Tyr 


Leu 


Arg 


Ala 


D27D 


600 

u vy w 


605 








Gin Glu Phe Glu His Gly 


Lys Ser Arg lie 


Ala Leu Thr 


Asn 


Ser 


Val 


610 


615 


620 








Asn Glu Ala Leu Leu Asn 


Pro Ser Arg Val 


Tyr Thr Phe 


Phe 


Ser 


Ser 


625 630 




635 






640 


Asp Tyr Val Lys Lys Val 


Asn Lys Ala Thr 


Glu Ala Ala 


Met 


Phe 


Leu 


645 


650 






655 
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Gly Trp Val Glu Gin Leu Val 


Tyr Asp Phe 


Thr 


Asp Glu 


Thr 


Ser 


Glu 


660 


665 






670 






Val Ser Thr Thr Asp Lys lie 


Ala Asp He 


Thr 


He He 


He 


Pro 


Tyr 


675 


680 




685 








lie Gly Pro Ala Leu Asn lie 


Gly Asn Met 


Leu 


Tyr Lys 


Asp 


Asp 


Phe 


690 695 






700 








Val Gly Ala Leu lie Phe Ser 


Gly Ala Val 


He 


Leu Leu 


Glu 


Phe 


He 


705 710 




715 








720 


Pro Glu lie Ala lie Pro Val 


Leu Gly Thr 


Phe 


Ala Leu 


Val 


Ser 


Tyr 


725 


730 








735 




Tie Ala Asn Lvs Val Leu Thr 


Val Gin Thr 


He 


Asp Asn 


Ala 


Leu 


Ser 


740 


745 






750 






Tjvs Ara Asn Glu Lvs Trp Asp 


Glu Val Tyr 


Lys 


Tyr He 


Val 


Thr 


Asn 


755 


760 




765 








Ttt) Leu Ala Lvs Val Asn Thr 


Gin He Asp 


Leu 


He Arg 


Lys 


Lys 


Met 


770 775 






780 








Tiv<5 Glu Ala. Leu Glu Asn Gin 


Ala Glu Ala 


Thr 


Lys Ala 


He 


He 


Asn 


785 790 




795 








800 


Tyr Gin Tyr Asn Gin Tyr Thr 


Glu Glu Glu 


Lys 


Asn Asn 


He 


Asn 


Phe 


805 


810 








815 




Asn He Asp Asp Leu Ser Ser 


Lys Leu Asn 


Glu 


Ser He 


Asn 


Lys 


Ala 


820 


825 






830 






Met He Asn He Asn Lys Phe 


Leu Asn Gin 


Cys 


Ser Val 


Ser 


Tyr 


Leu 


835 


840 




845 








Met Asn Ser Met He Pro Tyr 


Gly Val Lys 


Arg 


Leu Glu 


Asp 


Phe 


Asp 


850 855 






860 








Ala Ser Leu Lys Asp Ala Leu 


Leu Lys Tyr 


He 


Tyr Asp 


Asn 


Arg 


Gly 


865 870 




875 








880 


Thr Leu He Gly Gin Val Asp 


Arg Leu Lys 


Asp 


Lys Val 


Asn 


Asn 


Thr 


885 


890 








895 




Leu Ser Thr Asp He Pro Phe 


Gin Leu Ser 


Lys 


Tyr Val 


Asp 


Asn 


Gin 


900 


905 






910 






Ara Leu Leu Ser Thr Phe Thr 


Glu Tyr He 


Lys 


Asn He 


He 


Asn 


Thr 


915 


920 




925 








*3eT- Tie Leu Asn Leu Aro Tvr 


Glu Ser Asn 


His 


Leu He 


Asp 


Leu 


Ser 


930 935 






940 








Ar^CT TviT Ala Ser Lvs He Asn 


He Gly Ser 


Lys 


Val Asn 


Phe 


Asp 


Pro 


945 950 




955 








960 


He Asp Lvs Asn Gin He Gin 


Leu Phe Asn 


Leu 


Glu Ser 


Ser 


Lys 


He 


965 


970 








975 




Glu Val He Leu Lys Asn Ala 


He Val Tyr 


Asn 


Ser Met 


Tyr 


Glu 


Asn 


980 


985 






990 






Phe Ser Thr Ser Phe Trp He 


Arg He Pro 


Lys 


Tyr Phe 


Asn 


Ser 


He 


995 


1000 




1005 






Ser Leu Asn Asn Glu Tyr Thr 


He He Asn 


Cys 


Met Glu Asn 


Asn 


Ser 


1010 1015 




1020 








Gly Trp Lys Val Ser Leu Asn Tyr Gly Glu 


He 


He Trp Thr 


Leu 


Gin 


1025 1030 




1035 






1040 


Asp Thr Gin Glu He Lys Gin Arg Val Val 


Phe Lys Tyr Ser 


Gin 


Met 


1045 


1050 






1055 


He Asn He Ser Asp Tyr He Asn Arg Trp 


He 


Phe Val 


Thr 


He 


Thr 


1060 


1065 






1070 




Asn Asn Arg Leu Asn Asn Ser Lys He Tyr He Asn Gly Arg Leu 


He 


1075 


1080 




1085 






Asp Gin Lys Pro He Ser Asn Leu Gly Asn 


He 


His Ala 


Ser 


Asn 


Asn 



1090 1095 1100 



He Met Phe Lys Leu Asp Gly Cys Arg Asp Thr His Arg Tyr He Trp 
1105 1110 1115 1120 

He Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn Glu Lys Glu He 
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1125 1130 1135 

Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser Gly He Leu Lys Asp Phe 

1140 1145 1150 

Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro Tyr Tyr Met Leu Asn Leu 

1155 1160 1165 

Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn Asn Val Gly He Arg Gly 

1170 1175 1180 

Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser Val Met Thr Thr Asn He 
1185 1190 1195 1200 

Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr Lys Phe He He Lys Lys 

1205 1210 1215 

Tyr Ala Ser Gly Asn Lys Asp Asn He Val Arg Asn Asn Asp Arg Val 

1220 1225 1230 

Tyr He Asn Val Val Val Lys Asn Lys Glu Tyr Arg Leu Ala Thr Asn 

1235 1240 1245 

Ala Ser Gin Ala Gly Val Glu Lys He Leu Ser Ala Leu Glu He Pro 

1250 1255 1260 

Asp Val Gly Asn Leu Ser Gin Val Val Val Met Lys Ser Lys Asn Asp 
1265 1270 1275 1280 

Gin Gly He Thr Asn Lys Cys Lys Met Asn Leu Gin Asp Asn Asn Gly 

1285 1290 1295 

Asn Asp He Gly Phe He Gly Phe His Gin Phe Asn Asn He Ala Lys 

1300 1305 1310 

Leu Val Ala Ser Asn Trp Tyr Asn Arg Gin He Glu Arg Ser Ser Arg 

1315 1320 1325 

Thr Leu Gly Cys Ser Trp Glu Phe He Pro Val Asp Asp Gly Trp Gly 

1330 1335 1340 

Glu Arg Pro Leu 
1345 



<210> 93 
<211> 1306 
<212> PRT 

<213> Artificial Secjuence 
<220> 

<221> PEPTIDE 

<222> (1) - . . (1306) 

<2 2 3 > BoNT/ A-TD-PARl -Thrombin 



<400> 93 



Met 


Pro 


Phe 


Val 


Asn 


Lys 


Gin 


Phe Asn Tyr Lys Asp 


Pro Val Asn Gly 


1 








5 






10 


15 


Val 


Asp 


He 


Ala 


Tyr 


He 


Lys 


He Pro Asn Ala Gly 


Gin Met Gin Pro 






20 








25 


30 


Val 


Lys 


Ala 


Phe 


Lys 


He 


His 


Asn Lys He Trp Val 


He Pro Glu Arg 




35 










40 


45 


Asp 


Thr 


Phe 


Thr 


Asn 


Pro 


Glu 


Glu Gly Asp Leu Asn 


Pro Pro Pro Glu 


50 










55 


60 




Ala 


Lys 


Gin 


Val 


Pro 


Val 


Ser 


Tyr Tyr Asp Ser Thr 


Tyr Leu Ser Thr 


65 








70 




75 


80 


Asp 


Asn 


Glu 


Lys 


Asp 


Asn 


Tyr 


Leu Lys Gly Val Thr 


Lys Leu Phe Glu 








85 






90 


95 


Arg 


He 


Tyr 


Ser 


Thr 


Asp 


Leu 


Gly Arg Met Leu Leu 


Thr Ser He Val 




100 








105 


110 


Arg 


Gly 


He 


Pro 


Phe 


Trp 


Gly 


Gly Ser Thr He Asp 


Thr Glu Leu Lys 






115 










120 


125 


Val 


He 


Asp 


Thr 


Asn 


Cys 


He 


Asn Val He Gin Pro 


Asp Gly Ser Tyr 
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130 135 140 

Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 

165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 

180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 

195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 

210 215 220 

Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 

245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 

260 265 270 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 

275 280 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 

290 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 

325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 

340 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 

355 360 365 

Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val Asn Tyr 

370 375 380 

Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 

405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 

420 425 430 

Gly He He Thr Ser Lys Thr Lys Ser Leu Pro Arg Ser Phe Leu Leu 

435 440 445 

Arg Asn Pro Asn Asp Lys Tyr Glu Pro Phe Ala Leu Asn Asp Leu Cys 

450 455 460 

He Lys Val Asn Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn 
465 470 475 480 

Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu He Thr Ser Asp Thr Asn 

485 490 495 

He Glu Ala Ala Glu Glu Asn He Ser Leu Asp Leu He Gin Gin Tyr 

500 505 510 

Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro Glu Asn He Ser He Glu 

515 520 525 

Asn Leu Ser Ser Asp He He Gly Gin Leu Glu Leu Met Pro Asn He 

530 535 540 

Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu Leu Asp Lys Tyr Thr Met 
545 550 555 560 

Phe His Tyr Leu Arg Ala Gin Glu Phe Glu His Gly Lys Ser Arg He 

565 570 575 

Ala Leu Thr Asn Ser Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val 

580 585 590 

Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr 
595 600 605 
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Ala 


Met 


C^XIC 


Leu 


Glv 


Trp Val 


Glu 


Gin 


Leu 


Val 


Tyr 


Asp 


Phe 




D XU 










61 S 








620 










XIIX 


Asp 


m n 

V7Xtl 


XiXX 


OCX 


ai 11 

oxu 


Val 

VCIJL 


OCX ±11X 


Thr 


Asp 


Lys 


He 


Ala 


AsD 


He 




















635 










640 






He 


Tie 


Pro 


xyx 


He 


Gly Pro 


Ala 


Leu 


Asn 


He 


Gly 


Asn 


Met 


















650 










655 






iyr 


Xijr o 


Acr> 




Ph^ 

XT XXC 


Val 

V CIJL 


Gly Ala 


Leu 


He 


Phe 


Ser 


Gly 


Ala 


Val 
















665 










670 






He 


Leu 


1 

XJCLX 


VjX lx 


JCTllC 


Tl f> 
xxe 


f X U 


Rill Tie 

VJXLL XXC 


Ala 


He 


Pro 


Val 


Leu 


Gly 


Thr 






0 / D 










6pn 








685 












XiciX 


VaI 
VaX 


OCX 


i-yr 


Tl 

XXC 


Al A A<5T1 
AXCt Aon 


Lys 


Val 


Leu 


Thr 


Val 


Gin 


Thr 














D J7 J 








700 












Asp 


Asn 


Al 


Leu 


Cot* 
OCX 


Lys 


A A c n 
AXy Aoll 


fil 11 

ox xX 


Lys 


xxp 


Asp 


Glu 


Val 


Tvr 


/ U3 










/ Xu 








715 










720 


Lys 


Tyr 


Tl o 

xxe 


voLX 


Tiir 


Asn 


irp 


T .oi 1 A 1 A 
XtClX AXA 


Ta/q 


Val 


Asn 


Thr 


Gin 


He 


Asp 








•7*5 ^ 








7*^0 

/ V 










735 




Leu 


xxe 


Arg 


Lys 


Lys 


neu 


Lys 


nlii Ala 
VsrXlX AXa 


T.oii 
XJclX 


m tl 

WX LI 


AOll 


Gin 


Ala 


Glu 


Ala 








7 AO 

/ 


















750 






Thr 


Lys 


AX a 


Tl o 

xxe 


Tl A 

XXc 


Asn 


Tyr 


V7XX1 Xj^X 


A en 

Aoll 


Gin 


xyx 


Thr 


Glu 


Glu 


Glu 






T R 


















765 








Lys 


Asn 


Asn 


Tl c:» 
XXc 


A en 


It lie 


noil 


Tl ^ Acsn 

XXC A-O^ 


Asp 


Leu 


Ser 


Ser 


Lys 


Leu 


Asn 




•7'7 n 


















780 












Cot* 


Tl 

XXc 


Aon 




Ala 


VIC i« 


Tl^ AsTl 

XXC XXOll 


He 


Asn 


Lys 


Phe 


Leu 


Asn 


Gin 




















795 










800 


Cys 


C AT" 

OCX 


VCLX 


OCX 


ryj. 


JJCU> 


I'lC lr> 


/^oii o ex 


Met 


He 


Pro 


Tvr 


Gly 


Val 


Lvs 








805 








810 










815 




Arg 


Leu 


Glu 


Asp 


Phe 


Asp 


Ala 


Ser Leu 


Lys 


Asp 


Ala 


Leu 


Leu 


Lys 


Tyr 
















825 










830 








Tyr 


n.Sp 


Asn 


At* IT 
/4X y 


V3 J. 


Thr 


Leu lie 


Glv 


Gin 


Val 


Asp 


Arcr 


Leu 


Lys 






0 










o*±v/ 








845 








Asp 


Lys 


vaX 


Asn 


Asn 


XXlX 


T«oii 


CckT* T'hT* 

OCX XllX 


Asp 


He 


Pro 


Phe 


Gin 


Leu 


Ser 






















860 










Lys 


Tyr 


Val 
VOX 


Asp 


A C!T1 
AOXl 


OXll 




■UCU XICIX 


Ser 


Thr 


Phe 


Thr 


Glu 


Tvr 


He 












P7n 








875 










880 


Lys 


Aszi 


Tl o 

xxe 


Tl «a 
XXc 


Asn 


TVi-r 

XXIX 


OCX 


Tl ^ TiP*ll 

XXC XICU 


AOll 


Leu 


"X y 


Tvr 

xyx 


Glu 


Ser 


Asn 








o o 3 








O ^ w 










895 




nlS 


Leu 


Tl ck 


Asp 


Leu 


Cot* 
OCX 


TV y/T 

xix^ 


n*\nr A 1 A 
Xj^X AXCl 


OCX 


XJJf o 


Tie 

XXC 


Asn 


He 


Glv 

V3xy 


Ser 








!7 UU 


















910 






Lys 


VaX 


Asn 


irnc 


Asp 


OT"rt 


Tl i» 

XXc 


AO ^ JJj O 


A QTl 
Aoll 


Gin 


He 


Gin 


Leu 


Phe 


Asn 






J7 X3 










^ iC* v 








925 








Leu. 


oXU 


OCX 


OCX 


Lys 


Tl 
XXc 


fil >1 


Val Tie* 

VCIX XXC 


Leu 


Lys 


Asn 


Ala 


He 


Val 


Tvr 




!7 J U 


















940 










7\ on 

AO XI 


OCX 






nl 11 


AOll 


Phe 


Ser Thr 


Ser 


Phe 


XXJf 


He 


Atg 


He 


Pro 




















955 










960 




xyx 


lie 


A^n 


Ser 


He 


Ser 


Leu Asn 


Asn 


Glu 


Tvx 


Thr 


He 


He 


Asn 


















970 










975 






Met 


Glu 


A OTl 


A9X1 


oca. 


Gly 


Trp Lys 


Val 


Ser 


Leu 


Asn 


Tyr 


Gly 


Glu 
















985 










990 






He 


He 


Trp 


Thr 


Leu 


Gin 


Asp 


Thr Gin 


Glu 


He 


Lys 


Gin 


Arg 


Val 


Val 






995 










1000 








1005 






Phe 


liys 


Tyr 


Ser 


Gin 


Met 


He 


Asn He 


Ser 


Asp 


Tyr 


He 


Asn 


Arg 


T23) 




1010 








1015 






1020 








He 


Phe 


Val 


Tlir 


He 


Thr 


Asn Asn Arg 


Leu 


Asn 


Asn 


Ser Lys 


He 


Tyr 


1025 








1030 






1035 








104C 


He Asn Gly 


Arg 


Leu 


He Asp Gin Lys 


Pro 


He 


Ser 


Asn 


Leu 


Gly 


Asn 



1045 1050 1055 

He His Ala Ser Asn Asn He Met Phe Lys Leu Asp Gly Cys Arg Asp 
1060 1065 1070 
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Thr His Arg Tyr lie Trp lie Lys Tyr Phe Asn Leu Phe Asp Lys Glu 

1075 1080 • 1085 

Leu Asn Glu Lys Glu lie Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser 

1090 1095 1100 

Gly lie Leu Lys Asp Phe Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro 
1105 1110 1115 1120 

Tyr Tyr Met Leu Asn Leu Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn 

1125 1130 1135 

Asn Val Gly He Arg Gly Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser 

1140 1145 1150 

Val Met Thr Thr Asn He Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr 

1155 1160 1165 

Lys Phe He He Lys Lys Tyr Ala Ser Gly Asn Lys Asp Asn He Val 

1170 1175 1180 

Arg Asn Asn Asp Arg Val Tyr He Asn Val Val Val Lys Asn Lys Glu 
1185 1190 1195 1200 

Tyr Arg Leu Ala Thr Asn Ala Ser Gin Ala Gly Val Glu Lys He Leu 

1205 1210 1215 

Ser Ala Leu Glu He Pro Asp Val Gly Asn Leu Ser Gin Val Val Val 

1220 1225 1230 

Met Lys Ser Lys Asn Asp Gin Gly He Thr Asn Lys Cys Lys Met Asn 

1235 1240 1245 

Leu Gin Asp Asn Asn Gly Asn Asp He Gly Phe He Gly Phe His Gin 

1250 1255 1260 

Phe Asn Asn He Ala Lys Leu Val Ala Ser Asn Trp Tyr Asn Arg Gin 
1265 1270 1275 1280 

He Glu Arg Ser Ser Arg Thr Leu Gly Cys Ser Trp Glu Phe He Pro 

1285 1290 1295 

Val Asp Asp Gly Trp Gly Glu Arg Pro Leu 
1300 1305 



<210> 94 
<211> 1300 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (1300) 
<223> BoNT/A-TD-PARl-Xa 



<400> 94 



Met 


Pro 


Phe 


Val 


Asn 


Lys 


Gin Phe Asn Tyr Lys Asp Pro Val Asn 


Gly 


1 








5 




10 15 




Val 


Asp 


He 


Ala 
20 


Tyr 


He 


Lys He Pro Asn Ala Gly Gin Met Gin 
25 30 


Pro 


Val 


Lys 


Ala 


Phe 


Lys 


He 


His Asn Lys He Trp Val He Pro Glu 


Arg 




35 








40 45 




Asp 


Thr 


Phe 


Thr 


Asn 


Pro 


Glu Glu Gly Asp Leu Asn Pro Pro Pro 


Glu 


50 










55 60 




Ala 


Lys 


Gin 


Val 


Pro 


Val 


Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser 


Thr 


65 










70 


75 


80 


Asp 


Asn 


Glu 


Lys 


Asp 


Asn 


Tyr Leu Lys Gly Val Thr Lys Leu Phe 


Glu 








85 




90 95 




Arg 


He 


Tyr 


Ser 
100 


Thr 


Asp 


Leu Gly Arg Met Leu Leu Thr Ser He 
105 110 


Val 


Arg 


Gly 


He 


Pro 


Phe 


Trp 


Gly Gly Ser Thr He Asp Thr Glu Leu 


Lys 
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115 






120 










125 








Val 


He 


Asp 


Thr Asn Cys 


He 


Asn 


Val 


He 


Gin 


Pro 


Asp 


Gly 


Ser 


Tyr 




130 






135 










140 












Sep 


Glu 


Glu Leu Asn 


Leu 


Val 


He 


He 


Gly 


Pro 


Ser 


Ala 


Asp 


He 


145 






150 










155 










160 


lie 


Gin 


Phe 


Glu Cys Lys 


Ser 


Phe 


Gly 


His 


Glu 


Val 


Leu 


Asn 


Leu 


Thr 








165 








170 










175 






Asn 


Glv 


Tvr Glv Ser 


Thr 


Gin 


Tvr 


He 


Arg 


Phe 


Ser 


Pro 


Asp 


Phe 








180 






185 










190 








Phe 


Glv 


Phe Glu Glu 


Ser 


Leu 


Glu 


Val 


Asp 


Thr 


Asn 


Pro 


Leu 


Leu 






195 






200 










205 








Glv 


Ala 


Glv 


Lvs Php Ala 


Thr 


Asp 


Pro 


Ala 


Val 


Thr 


Leu 


Ala 


His 


Glu 




210 






215 










220 












He 


His 


Ala Glv His 

^nJLCi wJUjr 


ArQ" 


Leu 


Tvr 


Glv 


He 


Ala 


He 


Asn 


Pro 


Asn 


225 






230 

<u ^ V/ 










235 










240 




Val 


Phe 


Lvs Val Asn 


Thr 


Asn 


Ala 


Tvr 


Tvr 


Glu 


Met 


Ser 


Gly 


Leu 








245 








250 










255 




Glu 


Val 


SeiT 


Phe Glu Glu 


Leu 


Arcf 


Thr 


Phe 


Glv 


Gly 


His 


Asp 


Ala 


Lys 








260 






265 










270 








He 


Asp 


Spr Tjeu Gin 

^JdA ^3JL>*X 


Glu 


Asn 


Glu 


Phe 


Arcr 


Leu 


Tvr 


Tvr 


Tvr 


Asn 






275 






280 










285 








iiys 


Phe 


Lys 


Agn He Ala 


Ser 


Thr 


Leu 


Asn 


Lvs 


Ala 


Lys 


Ser 


He 


Val 




290 






295 










300 










Gly 


Thr 


Thr 


Ala Ser Leu 


Gin 


Tyr 


Met 


Lys 


Asn 


Val 


Phe 


Lys 


Glu 


Lys 


305 






310 










315 










320 




Leu 


Leu 


Ser Glu Asd 


Thr 


Ser 


Glv 


Lvs 


Phe 


Ser 


Val 


Asp 


Lys 


Leu 








325 








330 










335 




Lys 


Phe 


Asp 


Lvs Leu Tvr 


Lvs 

*j jr 0 


Met 


Leu 


Thr 


Glu 


He 


Tyr 


Thr 


Glu 


Asp 








340 






345 










350 






Ash 


Phe 


Val 


Lvs Phe Phe 


Lys 


Val 


Leu 


Asn 


Arcr 


Lvs 


Thr 


Tvr 


Leu 


Asn 






355 






360 










365 








Phe 


Asp 


tiVS 


Ala Val Phe 


Lys 


He 


Asn 


He 


Val 


Pro 


Lvs 


Val 


Asn 


Tvr 




370 






375 










380 










Thr 


He 




As*n Glv Phe 


Asn 


Leu 


ArQ 


Asn 


Thr 


Asn 


Leu 


Ala 


Ala 


Asn 


385 






390 










395 










400 


Phe 


Asn 


Glv 


Gin Asn Thr 


Glu 


He 


Asn 


Asn 


Met 


Asn 


Phe 


Thr 


Lvs 


Leu 








405 








410 










415 




Lys 


Asn 


Phe 


THt Glv Leu 


Phe 


Glu 


Phe 


Tvr 


Lys 


Leu 


Leu 


Cvs 


Val 


Arg 








420 






425 










430 






Glv 


He 


He 


Thir J?er* Lvs 


Thr 


Lys 


Ser 


Leu 


He 


Glu 


Gly 


Arcr 


Ser 


Phe 






435 






440 










445 








Xjeu 


Leu 


Arcr 


Asn Ala Leu 


Asn 


Asp 


Leu 


Cvs 


He 


Lvs 


Val 


Asn 


Asn 


Trp 




450 






455 










460 










Asp 


Leu 


Phe 


Phe Ser Pro 


Ser 


Glu 


Asp 


Asn 


Phe 


Thr 


Asn 


Asp 


Leu 


Asn 


465 






470 










475 










480 


Lvs 


Glv 


Glu 


Glu He Thr 


Ser 


Asp 


Thr 


Asn 


He 


Glu 


Ala 


Ala 


Glu 


Glu 








485 








490 










495 




Asn 


He 


Ser 


Leu Asp Leu 


He 


Gin 


Gin 


Tyr 


Tyr 


Leu 


Thr 


Phe 


Asn 


Phe 








500 






505 










510 






Asp 


Asn 


Glu 


Pro Glu Asn 


He 


Ser 


He 


Glu 


Asn 


Leu 


Ser 


Ser 


Asp 


He 






515 






520 










525 








He 


Gly 


Gin 


Leu Glu Leu 


Met 


Pro 


Asn 


He 


Glu 


Arg 


Phe 


Pro 


Asn 


Gly 




530 






535 










540 










Lys 


Lys 


Tyr 


Glu Leu Asp 


Lys 


Tyr 


Thr 


Met 


Phe 


His 


Tyr 


Leu 


Arg 


Ala 


545 






550 










555 










560 


Gin 


Glu 


Phe 


Glu His Gly 


Lys 


Ser 


Arg 


He 


Ala 


Leu 


Thr 


Asn 


Ser 


Val 








565 








570 










575 




Asn 


Glu 


Ala 


Leu Leu Asn 


Pro 


Ser 


Arg 


Val 


Tyr 


Thr 


Phe 


Phe 


Ser 


Ser 
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580 585 590 

Asp Tyr Val Lys Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu 

595 600 605 

Gly Trp Val Glu Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu 

610 615 620 

Val Ser Thr Thr Asp Lys He Ala Asp He Thr He He He Pro Tyr 
625 630 635 640 

He Gly Pro Ala Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe 

645 650 655 

Val Gly Ala Leu He Phe Ser Gly Ala Val He Leu Leu Glu Phe He 

660 665 670 

Pro Glu He Ala He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr 

&75 680 685 

He Ala Asn Lys Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser 

690 695 700 

Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn 
705 710 715 720 

Trp Leu Ala Lys Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met 

725 730 735 

Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn 

740 745 750 

Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe 

755 760 765 

Asn He Asp Asp Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala 

770 775 780 

Met He Asn He Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu 
785 790 795 800 

Met Asn Ser Met He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp 

805 810 815 

Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly 

820 825 830 

Thr Leu He Gly Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr 

835 840 845 

Leu Ser Thr Asp He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin 

850 855 860 

Arg Leu Leu Ser Thr Phe Thr Glu Tyr He Lys Asn He He Asn Thr 
865 870 875 880 

Ser He Leu Asn Leu Arg Tyr Glu Ser Asn His Leu He Asp Leu Ser 

885 890 895 

Arg Tyr Ala Ser Lys He Asn He Gly Ser Lys Val Asn Phe Asp Pro 

900 905 910 

He Asp Lys Asn Gin He Gin Leu Phe Asn Leu Glu Ser Ser Lys He 

915 920 925 

Glu Val He Leu Lys Asn Ala He Val Tyr Asn Ser Met Tyr Glu Asn 

930 935 940 

Phe Ser Thr Ser Phe Trp He Arg He Pro Lys Tyr Phe Asn Ser He 
945 950 955 960 

Ser Leu Asn Asn Glu Tyr Thr He He Asn Cys Met Glu Asn Asn Ser 

965 970 975 

Gly Trp Lys Val Ser Leu Asn Tyr Gly Glu He He Trp Thr Leu Gin 

980 985 990 

Asp Thr Gin Glu He Lys Gin Arg Val Val Phe Lys Tyr Ser Gin Met 

995 1000 1005 

He Asn He Ser Asp Tyr He Asn Arg Trp He Phe Val Thr He Thr 

1010 1015 1020 

Asn Asn Arg Leu Asn Asn Ser Lys He Tyr He Asn Gly Arg Leu He 
1025 1030 1035 1040 

Asp Gin Lys Pro He Ser Asn Leu Gly Asn He His Ala Ser Asn Asn 
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1045 1050 1055 

He Met Phe Lys Leu Asp Gly Cys Arg Asp Thr His Arg Tyr He Trp 

1060 1065 1070 

He Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn Glu Lys Glu He 

1075 1080 1085 

Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser Gly He Leu Lys Asp Phe 

1090 1095 1100 

Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro Tyr Tyr Met Leu Asn Leu 
1105 1110 1115 1120 

Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn Asn Val Gly He Arg Gly 

1125 1130 1135 

Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser Val Met Thr Thr Asn He 

1140 1145 1150 

Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr Lys Phe He He Lys Lys 

1155 1160 1165 

Tyr Ala Ser Gly Asn Lys Asp Asn He Val Arg Asn Asn Asp Arg Val 

1170 1175 1180 

Tyr He Asn Val Val Val Lys Asn Lys Glu Tyr Arg Leu Ala Thr Asn 
1185 1190 1195 1200 

Ala Ser Gin Ala Gly Val Glu Lys He Leu Ser Ala Leu Glu He Pro 

1205 1210 1215 

Asp Val Gly Asn Leu Ser Gin Val Val Val Met Lys Ser Lys Asn Asp 

1220 1225 1230 

Gin Gly He Thr Asn Lys Cys Lys Met Asn Leu Gin Asp Asn Asn Gly 

1235 1240 1245 

Asn Asp He Gly Phe He Gly Phe His Gin Phe Asn Asn He Ala Lys 

1250 1255 1260 

Leu Val Ala Ser Asn Trp Tyr Asn Arg Gin He Glu Arg Ser Ser Arg 
1265 1270 1275 1280 

Thr Leu Gly Cys Ser Trp Glu Phe He Pro Val Asp Asp Gly Trp Gly 
1285 1290 1295 

Glu Arg Pro Leu 
1300 



<210> 95 
<211> 1306 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 

<222> (1) . . . (1306) 

<223> BoNT/A-TD-PAR2-Trypsin 



<400> 95 



Met 


Pro 


Phe 


Val 


Asn 


Lys 


Gin 


Phe Asn Tyr 


Lys Asp 


Pro 


Val 


Asn 


Gly 


1 








5 






10 








15 




Val 


Asp 


He 


Ala 


Tyr 


He 


Lys 


He Pro Asn 


Ala Gly Gin Met Gin 


Pro 








20 








25 






30 






Val 


Lys 


Ala 


Phe 


Lys 


He 


His 


Asn Lys He 


Trp Val 


He 


Pro 


Glu 


Arg 






35 










40 




45 








Asp 


Thr 


Phe 


Thr 


Asn 


Pro 


Glu 


Glu Gly Asp 


Leu Asn 


Pro 


Pro 


Pro 


Glu 




50 










55 




60 










Ala 


Lys 


Gin 


Val 


Pro 


Val 


Ser 


Tyr Tyr Asp 


Ser Thr 


Tyr 


Leu 


Ser 


Thr 


65 










70 






75 








80 


Asp 


Asn 


Glu 


Lys 


Asp 


Asn 


Tyr 


Leu Lys Gly 


Val Thr 


Lys 


Leu 


Phe 


Glu 










85 






90 








95 




Arg 


He 


Tyr 


Ser 


Thr 


Asp 


Leu 


Gly Arg Met 


Leu Leu 


Thr 


Ser 


He 


Val 
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100 







He 


Pro 


Phe 


Trp 


Gly 


Gly 






115 










120 


Val 


He 


Asp 


Thr 


Asn 


Cys 


He 


Asn 




130 










135 






Seir 


Glu 


Glu 


Leu 


Asn 


Leu 


Val 


145 










150 






lie 


V3XXX 


Ph^ 


Glu 


Cys 


Lys 


Ser 


Phe 










165 












nl V 


Ayx 


Glv 


Ser 


Thr 


Gin 








180 












Ph^ 


ni V 


Ph^ 


Glu 

\7X U 


Glu 


Ser 


Leu 






1 










200 






Ol V 


±JjfS> 


Phe 


Ala 


Thr 


Asp 




91 0 










215 




lieu 




Ilxo 


Al a 


ni V 

wXy 


nxo 


Arcr 


Leu 


^ ^ J 










230 








VAX 


Ph^ 




Val 


Asn 


Thr 


Asn 










245 










vox 




Phe 


Glu 


Glu 


Leu 


Arcr 








260 












Tie 

xxc 


Asp 


Ser 


Leu 


Gin 


Glu 


Asn 






275 










280 




Phe 


Lys 


Asp 


He 


Ala 


Ser 


Thr 




290 










295 






Thr* 

xXXX 


Thr 


Ala 


Ser 


Leu 


Gin 


Tvx 


305 










310 






lyx. 


Leu 


Leu 


Ser 


Glu 


Asp 


Thr 


Ser 










325 










Ph^ 

xrxxc? 




Lys 


Leu 


Tvr 

xyx 


Lys 


Met 








340 










AO IX 


Pb^ 


V CIX 


Lys 


Phe 


Phe 


Lys 


Val 






355 










360 


Jt IXC 


A cr^ 




Ala 


Val 


Phe 


Lys 


He 




370 










375 




XxlX 


Tl *a 
XXcS 




Acn 


Glv 


Phe 


Asn 


Leu 












390 






XrXlC 


Acfn 

ASIXX 


civ 

V3X 


Gin 


Asn 


Thr 


Glu 


He 










405 








XJjf o 


Asxi 


Phe 


Thr 


Glv 

\JXJf 


Leu 


Phe 


Glu 








420 










VJJ» Jf 


He 


He 


Thr 


Ser 


Lys 


Thr 


Lys 






435 










440 


Lys 


Val 


Asp 


Glv 


Thr 


Ser 


His 


Val 




450 










455 




lie 


Lys 


Val 


Asn 


Asn 


Trp 


Asp 


Leu 


465 










470 






Phe 


Thr 


Asn 


Asp 


Leu 


Asn 


LVS 


Gly 










485 








He 


Glu 


Ala 


Ala 


Glu 


Glu 


Asn 


He 








500 










Tyr 


Leu 


Thr 


Phe 


Asn 


Phe 


Asp 


Asn 






515 










520 


Asn 


Leu 


Ser 


Ser 


Asp 


He 


He 


Gly 




530 










535 




Glu 


Arg 


Phe 


Pro 


Asn 


Gly 


Lys 


Lys 


545 










550 






Phe 


His 


Tyr 


Leu 


Arg 


Ala 


Gin 


Glu 



565 
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105 110 



Ser 


Thr He 


Asp 


Thr 


Glu 


Leu 


Lys 








125 








Val 


He Gin 


Pro 


Asp 


Gly 


Ser 


Tyr 






140 










He 


He Gly 


Pro 


Ser 


Ala 


Asp 


He 




155 










160 


Gly 


His Glu 


Val 


Leu 


Asn 


Leu 


Thr 




170 








175 




Tvr 
xyx 


He Arg 


Phe 


Ser 


Pro 


Asp 


Phe 


185 








190 






Glu 


Val ASTD 


Thr 


Asn 


Pro 


Leu 


Leu 








205 








Pro 


Ala Val 


Thr 


Leu 


Ala 


His 


Glu 






220 












Gly He 


Ala 


He 


Asn 


Pro 


Asn 




235 










240 


Ala 


Tyx Tyr 


Glu 


Met 


Ser 


Glv 


Leu 




250 








255 




Thr 


Phe Gly 


Glv 


His 


Asp 


Ala 


Lvs 


265 








270 






Glu 


Phe Arg 


Leu 


Tvr 


Tvr 


Tvr 


Asn 








285 








Leu 


Asn Lys 


Ala 


Lys 


Ser 


He 


Val 






300 










Met 


Lys Asn 


Val 


Phe 


Lys 


Glu 


Lys 




315 










320 


Glv 


Lys Phe 


Ser 


Val 


Asp 


Lys 


Leu 




330 








335 




Leu 


Thr Glu 


He 


Tvr 


Thr 


Glu 


Asp 


345 








350 






Leu 


Asn Arg 


Lvs 


Thr 


Tyr 


Leu 


Asn 








365 








Asn 


He Val 


Pro 


Lys 


Val 


Asn 


Tyr 






380 










AT*cr 

fixy 


Asn Thr 


Asn 


Leu 


Ala 


Ala 


Asn 




395 










400 


Asn 


AsTi Met 


Asn 


Phe 


Thr 


Lvs 


Leu 




410 








415 




Phe 


Tyr Lys 


Leu 


Leu 


Cvs 


Val 


Arg 


425 








430 






Ser 


Tjeu Glv 


Arcr 

y 


Ser 


Leu 


He 


Gly 








445 








Thr 


Gly Ala 


Leu 


Asn 


Asp 


Leu 


Cys 






460 










Phe 


Phe Ser 


Pro 


Ser 


Glu 


Asp 


Asn 




475 










480 


Glu 


Glu He 


Thr 


Ser 


Asp 


Thr 


Asn 




490 








495 




Ser 


Leu Asp 


Leu 


He 


Gin 


Gin 


Tyr 


505 








510 






Glu 


Pro Glu 


Asn 


He 


Ser 


He 


Glu 








525 








Gin 


Leu Glu 


Leu 


Met 


Pro 


Asn 


He 






540 










Tyr 


Glu Leu 


Asp 


Lys 


Tyr 


Thr 


Met 




555 










560 


Phe 


Glu His 


Gly 


Lys 


Ser 


Arg 


He 




570 








575 
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Ala 


Leu 


Tlrr Asn Ser Val 


Asn 


Glu Ala Leu Leu 


Asn 


Pro 


Ser 


Arg 


Val 






580 




585 






590 










Phe Phe Ser Ser 


Asp 


Tyr Val Lys Lys 


Val 


Asn 


Lys 


Ala 


Thr 




595 




600 




605 








Glu 


Ala 


Ala Met Phe Leu 


Gly 


Trp Val Glu Gin 


Leu 


Val 


Tyr 


Asp 


Phe 








615 




620 










XILL 




rtlii TTtt Spt Glu 


Val 


Ser Thr Thr Asp 


Lys 


He 


Ala 


Asp 


He 




630 




635 










640 


Tlrr 

XlJUU 


Tie 


Tie Tie Pro Tvr 

XXC XX^ JL .1. 


He 


Gly Pro Ala Leu 


Asn 


He 


Gly 


Asn 


Met 






645 




650 








655 




T.aii 


Tyr 


Tivcs Ac!T) Phe 


Val 


Gly Ala Leu He 


Phe 


Ser 


Gly 


Ala 


Val 






\J o u 




665 






670 






He 


Leu 


TiOii ftllii PVi<a TT 
XJCU VSXLi XT lie XXC 


Pro 


Glu He Ala He 


Pro 


Val 


Leu 


Gly 


Thr 






fi7R 
O /O 




680 




685 










rvJucl 


XICU VCLX OCX Xj^X 


He 


Ala Asn Lvs Val 


Leu 


Thr 


Val 


Gin 


Thr 




690 




695 




700 










lie 


Asp 


Asn Ala Leu Ser 


Lys 


Arg Asn Glu Lys 


Trp Asp 


Glu 


Val 


Tyr 


/ U J 


710 




715 










720 


Jjjr o 


lyi 


Tip 1 Thr- A STl 

XX C VCIX iL IIX AOIX 


X x^ 


Leu Ala Lys Val 


Asn 


Thr 


Gin 


He 


Asp 


725 




730 








735 




Li GUI 




At^/t Tazg T.'va M^l" 
fxx y ■'-'jT *^ *^ 1 ic 


Lys 


Glu Ala Leu Glu 


Asn 


Gin 


Ala 


Glu 


Ala 






7An 




745 






750 






Thr 


JLIjr 9 


Ala Tip Tie Asn 

AXO XXC XXC XXOAX 


Tvr 


Gin Tyr Asn Gin 


Tyr Thr 


Glu 


Glu 


Glu 








760 




765 








Lys 


Ash 


Asn He Asn Phe 


Asn 


He Asp Asp Leu 


Ser 


Ser 


Lys 


Leu 


Asn 


770 




775 




780 










Glu 


Ser* 


He Asn Lvs Ala 


Met 


He Asn He Asn 


Lys 


Phe 


Leu 


Asn 


Gin 






790 




795 










800 


Cys 


OCX 


Val Ser* Tvr* Leu 


Met 


Asn Ser Met He 


Pro Tyr 


Gly 


Val 


Lys 




805 




810 








815 




Hit ft 


Leu 


nin A^ri Pile AST!> 

^Xvi XXO_^ JTIXC x^s^^ 


Ala 


Ser Leu Lys Asp 


Ala 


Leu 


Leu 


Lys 


Tyr 




820 




825 






830 






lie 


Tyr 


Aqt^ Aqti Attt fil V 


Thr 


Leu He Gly Gin 


Val 


Asp 


Arg 


Leu 


Lys 










840 




845 










T Are 


\75»1 Aqti Aqti TTit^ 

VCLX A£>JIJI AOIX XIXL 


Leu 


Ser Thr Asp He 


Pro 


Phe 


Gin 


Leu 


Ser 






855 




860 










Lys 


xyr 


Val Aqo A^n Gin 

VCLX AOll \9XX1 


Arcr 


Leu Leu Ser Thr 


Phe 


Thr 


Glu 


Tyr 


He 




870 




875 










880 


T.vrca 




Tie Tie Asn Thr 


Ser 


He Leu Asn Leu 


Arg Tyr 


Glu 


Ser 


Asn 




885 




890 








895 








Tip AcjiTi T»en 5^eT" 

XXC XJCUL OCX 


ArQ^ 


Tyr Ala Ser Lys 


He 


Asn 


He 


Gly 


Ser 






900 




905 






910 






Lys 


Val 


Asn Phe Aso Pro 


He 


Asp Lys Asn Gin 


He 


Gin 


Leu 


Phe 


Asn 




915 




920 




925 








Leu 


Glu 


Ser Ser Lvs He 


Glu 


Val He Leu Lys 


Asn Ala 


He 


Val 


Tyr 




^ J w 




935 




940 










Asii 




Met Tyr Glu Asn 


Phe 


Ser Thr Ser Phe 


Trp 


He 


Arg 


He 


Pro 


945 




950 




955 










960 


Lys 


TVX 


Phe Asn Ser He 


Ser 


Leu Asn Asn Glu 


Tyr Thr 


He 


He 


Asn 


965 




970 








975 




Cys 


Met 


Glu Asn Asn Ser 


Gly 


Trp Lys Val Ser 


Leu 


Asn 


Tyr 


Gly 


Glu 




980 




985 






990 






He 


He 


Trp Thr Leu Gin 


Asp 


Thr Gin Glu He 


Lys 


Gin 


Arg 


Val 


Val 






995 




1000 




1005 






Phe 


Lys 


Tyr Ser Gin Met 


He 


Asn He Ser Asp 




He Asn 


Arg 


Trp 




1010 


1015 


1020 








He 


Phe 


Val Thr He Thr 


Asn Asn Arg Leu Asn 


Asn 


Ser Lys 


He 


Tyr 



1025 1030 1035 1040 
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He Asn Gly Arg Leu He Asp Gin Lys Pro He Ser Asn Leu Gly Asn 

1045 1050 1055 

He His Ala Ser Asn Asn He Met Phe Lys Leu Asp Gly Cys Arg Asp 

1060 1065 1070 

Thr His Arg Tyr He Trp He Lys Tyr Phe Asn Leu Phe Asp Lys Glu 

1075 1080 1085 

Leu Asn Glu Lys Glu He Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser 

1090 1095 1100 

Gly He Leu Lys Asp Phe Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro 
1105 1110 1115 1120 

Tyr Tyr Met Leu Asn Leu Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn 

1125 1130 1135 

Asn Val Gly He Arg Gly Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser 

1140 1145 1150 

Val Met Thr Thr Asn He Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr 

1155 1160 1165 

Lys Phe He He Lys Lys Tyr Ala Ser Gly Asn Lys Asp Asn He Val 

1170 1175 1180 

Arg Asn Asn Asp 2^g Val Tyr He Asn Val Val Val Lys Asn Lys Glu 
1185 1190 1195 1200 

Tyr Arg Leu Ala Thr Asn Ala Ser Gin Ala Gly Val Glu Lys He Leu 

1205 1210 1215 

Ser Ala Leu Glu He Pro Asp Val Gly Asn Leu Ser Gin Val Val Val 

1220 1225 1230 

Met Lys Ser Lys Asn Asp Gin Gly He Thr Asn Lys Cys Lys Met Asn 

1235 1240 1245 

Leu Gin Asp Asn Asn Gly Asn Asp He Gly Phe He Gly Phe His Gin 

1250 1255 1260 

Phe Asn Asn He Ala Lys Leu Val Ala Ser Asn Trp Tyr Asn Arg Gin 
1265 1270 1275 1280 

He Glu Arg Ser Ser Arg Thr Leu Gly Cys Ser Trp Glu Phe He Pro 

1285 1290 1295 

Val Asp Asp Gly Trp Gly Glu Arg Pro Leu 
1300 1305 



<210> 96 
<211> 1300 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (1300) 
<223> BoNT/A-TD-PAR2-Xa 



<400> 96 



Met Pro Phe 


Val 


Asn 


Lys 


Gin Phe 


1 




5 






Val Asp He 


Ala Tyr 


He 


Lys He 




20 








Val Lys Ala 


Phe 


Lys 


He 


His Asn 


35 








40 


Asp Thr Phe 


Thr 


Asn 


Pro 


Glu Glu 


50 








55 


Ala Lys Gin 


Val 


Pro 


Val 


Ser Tyr 


65 






70 




Asp Asn Glu 


Lys 


Asp 


Asn 


Tyr Leu 



Asn Tyr Lys Asp Pro Val Asn Gly 

10 15 
Pro Asn Ala Gly Gin Met Gin Pro 
25 30 
Lys He Ti^p Val He Pro Glu Arg 
45 

Gly Asp Leu Asn Pro Pro Pro Glu 
60 

Tyr Asp Ser Thr Tyr Leu Ser Thr 

• 75 80 
Lys Gly Val Thr Lys Leu Phe Glu 



84 of 190 



wo 2006/026780 



PCT/US2005/031613 



LI era/., uegradable Clostridial Toxins 











85 








90 










95 






Tip 




Ser 


TVit As"0 

Jm A JUL X**9 


Leu 


Gly 


Ara 


Met 


Leu 


Leu 


Thr 


Ser 


He 


Val 




100 








105 










110 








Glv 


He 


Pro 


Phe Trp 


Gly 


Gly 


Ser 


Thr 


He 


Asp 


Thr 


Glu 


Leu 


Lys 




115 








120 










125 








Val 


He 


Asp 


Thr 


Asn Cys 


He 


Asn 


Val 


He 


Gin 


Pro 


Asp 


Gly 


Ser 


Tyr 




1 30 






135 










140 












Se}r 


Glu 


Glu 


Leu Asn 


Leu 


Val 


He 


He 


Gly 


Pro 


Ser 


Ala 


Asp 


He 


145 








150 










155 










160 


lie 


Gl n 


Phe 


Glu 


Cvs Lvs 


Ser 


Phe 


Gly 


His 


Glu 


Val 


Leu 


Asn 


Leu 


Thr 










165 








170 










175 








Glv 

\3JLy 


TKrr* 

j.yj- 


Gly Ser 


Thr 


Gin 


Tvr 


He 


Arg 


Phe 


Ser 


Pro 


Asp 


Phe 








180 








185 










190 






Thr 


Phe 


Gly 


Phe 


Glu Glu 


Ser 


Leu 


Glu 


Val 


Asp 


Thr 


Asn 


Pro 


Leu 


Leu 






1 

X ^ <J 








200 










205 












oxy 


T.vrc 
xjy o 


p'h A Al a 

IrXXCi AX CI 


X XXX 




Pro 


Ala 


Val 


Thr 


Leu 


Ala 


His 


Glu 




^ J. V 








215 










220 














nxo 


AT a 


V3xy fxxo 




Leu 


Tvr 

xyx 


Glv 


He 


Ala 


He 


Asn 


Pro 


Asn 


^ 4b ^ 








230 










235 










240 




Val 


Phe 


Lys 


Val Asn 


Thr 


Asn 


Ala 


Tvr 

J: 


Tyr 


Glu 


Met 


Ser 


Gly 


Leu 








245 








250 










255 






Val 

V CLX 


I^CX 


Phe 


Glu Glu 


Leu 


Atq 


Thr 


Phe 


Gly 


Gly 


His 


Asp 


Ala 


Lys 








260 








265 










270 






Pile 


He 


Asp 


Ser 


Leu Gin 


Glu 


Asn 


Glu 


Phe 


Arg 


Leu 


Tyr 


Tyr 


TyX 


Asn 






275 








280 










285 








Lys 


Phe 


Lys 


Asp 


He Ala 


Ser 


Thr 


Leu 


Asn 


Lys 


Ala 


Lys 


Ser 


He 


Val 




290 








295 










300 










Gly 


Thr 


Thr 


Ala 


Ser Leu 


Gin 


Tvr 


Met 


Lys 


Asn 


Val 


Phe 


Lys 


Glu 


Lys 


305 

J V/ .J 








310 










315 










320 




Leu. 


Leu 


Ser 


Glu Asp 


Thr 


Ser 


Gly 


Lys 


Phe 


Ser 


Val 


Asp 


Lys 


Leu 










325 








330 










335 






Jt IXC 


Asp 


Lys 


Leu Tyr 


Lys 


Met 


Leu 


Thr 


Glu 


He 


Tvr 


Thr 


Glu 


Asp 








340 








345 










350 






TV OTI 


PVtP 

irXJlC 


Val 

V AX 


TiVQ 


PHe Ph@ 


Lys 


Val 


Leu 


Asn 


Arcr 


Lvs 


Thr 


Tvx 


Leu 


Asn 






3SS 

J J u 








360 










365 










A 


Lys 


Ala 


Va 1 Phe 


Lys 


He 


Asn 


He 


Val 


Pro 


Lvs 


Val 


Asn 


Tyr 




370 








375 










380 










JL JLLL 


He 


lyx 


Asp 


Gly Phe 


Asn 


Leu 


Arg 


Asn 


Thr 


Asn 


Leu 


Ala 


Ala 


Asn 










390 










395 










400 


Phe 


Asn 


Gly 


Gin 


Asn Thr 


Glu 


He 


Asn 


Asn 


Met 


Asn 


Phe 


Thr 


Lys 


Leu 










405 








410 










415 




Lys 


Asn 


Phe 


Thr 


Glv Leu 


Phe 


Glu 


Phe 


Tvr 


Lys 


Leu 


Leu 


Cys 


Val 


Arg 








420 








425 










430 






Glv 


He 


He 


Thr 


Ser Lvs 


Thr 


Lvs 


Ser 


Leu 


He 


Glu 


Gly 


Arg 


Ser 


Leu 






435 








440 










445 








lie 


Glv 


Lys 


Val 


Ala Leu 


Asn 


Asp 


Leu 


Cys 


He 


Lys 


Val 


Asn 


Asn 


Trp 




450 








455 










460 










Asp 


Leu 


Phe 


Phe 


Ser Pro 


Ser 


Glu 


Asp 


Asn 


Phe 


Thr 


Asn 


Asp 


Leu 


Asn 


465 








470 










475 










480 


Lys 


Glv 


Glu 


Glu 


Xle Thr 


Ser 


TlSD 


Thr 


Asn 


He 


Glu 


Ala 


Ala 


Glu 


Glu 










485 








490 










495 




Asn 


He 


Ser 


Leu 


Asp Leu 


He 


Gin 


Gin 


Tyr 


Tyr 


Leu 


Thr 


Phe 


Asn 


Phe 








500 








505 










510 






Asp 


Asn 


Glu 


Pro 


Glu Asn 


He 


Ser 


He 


Glu 


Asn 


Leu 


Ser 


Ser 


Asp 


He 






515 








520 










525 








He 


Gly 


Gin 


Leu 


Glu Leu 


Met 


Pro 


Asn 


He 


Glu 


Arg 


Phe 


Pro 


Asn 


Gly 




530 








535 










540 










Lys 


Lys 




Glu 


Leu Asp 


Lys 


Tyr 


Thr 


Met 


Phe 


His 


Tyr 


Leu 


Arg 


Ala 
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545 










550 








555 










560 


Gin 


Glu 


Phe 


Glu 


His 


Gly 


Lvs 


Ser 


Arg 


He Ala 


Leu 


Thr 


Asn 


Ser 


Val 










565 










570 








575 




Asn 


Glu 


Ala 


Leu 


Leu 


Asn 


Pro 


Ser 


Arg 


Val Tyr 


Thr 


Phe 


Phe 


Ser 


Ser 








580 










585 








590 






Asp 


Tvx 


Val 


Lys 


Lvs 


Val 


Asn 


Lvs 


Ala 


Thr Glu 


Ala 


Ala 


Met 


Phe 


Leu 






595 










600 








605 








Glv 




Val 


Glu 


Gin 


Leu 


Val 


Tyr 


Asp 


Phe Thr 


Asp 


Glu 


Thr 


Ser 


Glu 




610 










615 








620 










Val 


Ser* 


Thr 


Thr 


Asp 


Lvs 


He 


Ala 


Asp 


He Thr 


He 


He 


He 


Pro 


Tyr 


625 










630 








635 










640 


lie 


Glv 


Pro 


Ala 


Leu 


Asn 


He 


Gly 


Asn 


Met Leu 


Tyr 


Lys 


Asp 


Asp 


Phe 










645 










650 








655 




Val 


Gly 


Ala 


Leu 


He 


Phe 


Ser 


Gly 


Ala 


Val He 


Leu 


Leu 


Glu 


Phe 


He 








660 










665 








670 






Pjto 


Glu 


He 


Ala 


He 


Pro 


Val 


Leu 


Gly 


Thr Phe 


Ala 


Leu 


Val 


Ser 


Tyr 






675 










680 








685 








lie 


Ala 


Asn 


Lys 


Val 


Leu 


Thr 


Val 


Gin 


Thr He 


Asp 


Asn 


Ala 


Leu 


Ser 




690 










695 








700 










Lys 


Arcr 


Asn 


Glu 


Lys 


Trp 


Asp 


Glu 


Val 


Tyr Lys 


Tyr 


He 


Val 


Thr 


Asn 


705 










710 








715 










720 




Leu 


Ala 


Lvs 


Val 


Asn 


Thr 


Gin 


He 


Asp Leu 


He 


Arg 


Lys 


Lys 


Met 










725 










730 








735 




Lvs 


Glu 


Ala 


Leu 


Glu Asn 


Gin 


Ala 


Glu 


Ala Thr 


Lys 


Ala 


He 


He 


Asn 








740 










745 








750 






Tvx 


Gin 


Tvx 


Asn 


Gin Tyr 


Thr 


Glu 


Glu 


Glu Lys 


Asn 


Asn 


He 


Asn 


Phe 






755 










760 








765 








Asn 


He 


ASD 


Asp 


Leu 


Ser 


Ser 


Lys 


Leu 


Asn Glu 


Ser 


He 


Asn 


Lys 


Ala 




770 










775 








780 










Met 


He 


Asn 


He 


Asn Lys 


Phe 


Leu 


Asn 


Gin Cys 


Ser 


Val 


Ser 


Tyr 


Leu 


785 










790 








795 










800 


Met 


Asn 


Ser 


Met 


He 


Pro 


Tvx 


Gly 


Val 


Lys Arg 


Leu 


Glu 


Asp 


Phe 


Asp 










805 










810 








815 




Ala 


Seir 


Leu 


Lys 


Asp Ala 


Leu 


Leu 


Lvs 


Tyr He 


Tvr 


Asp 


Asn 


Arg 


Gly 








820 










825 








830 






Thr 


Leu 


He 


Glv 


Gin Val 


Asp 


Arg 


Leu 


Lys Asp 


Lvs 


Val 


Asn 


Asn 


Thr 






835 










840 








845 








Leu 


Ser 


Thr 


Asp 


He 


Pro 


Phe 


Gin 


Leu 


Ser Lys 


Tyr 


Val 


Asp 


Asn 


Gin 




850 










855 








860 










Aircr 


Leu 


Leu 


Ser 


Thr 


Phe 


Thr 


Glu 


Tyr 


He Lys 


Asn 


He 


He 


Asn 


Thr 


865 










870 








875 










880 


Ser 


He 


Leu 


Asn 


Leu Arg 


Tyr 


Glu 


Ser 


Asn His 


Leu 


He 


Asp 


Leu 


Ser 










885 










890 








895 




Arg 


Tvr 


Ala 


Ser 


Lys 


He 


Asn 


He 


Gly 


Ser Lys 


Val 


Asn 


Phe 


Asp 


Pro 








900 










905 








910 






lie 


Asp 


Lvs 


Asn 


Gin 


He 


Gin 


Leu 


Phe 


Asn Leu 


Glu 


Ser 


Ser 


Lys 


He 






915 










920 








925 








Glu 


Val 


He 


Leu 


Lys Asn 


Ala 


He 


Val 


Tyr Asn 


Ser 


Met 


Tyr 


Glu 


Asn 




930 










935 








940 










Phe 


Ser 


Thr 


Ser 


Phe 


Trp 


He 


Arg 


He 


Pro Lys 


Tyr 


Phe 


Asn 


Ser 


He 


945 










950 








955 










960 


Ser 


Leu 


Asn 


Asn 


Glu Tyr 


Thr 


He 


He 


Asn Cys 


Met 


Glu 


Asn 


Asn 


Ser 










965 










970 








975 




Gly 


Trp 


Lys 


Val 


Ser 


Leu 


Asn 


Tyr 


Gly 


Glu He 


He 


Trp 


Thr 


Leu 


Gin 








980 










985 








990 






Asp 


Thr 


Gin 


Glu 


He Lys 


Gin 


Arg 


Val 


Val Phe 


Lys 


Tyr 


Ser 


Gin 


Met 






995 










1000 






1005 






He 


Asn 


He 


Ser 


Asp Tyr 


He 


Asn Arg 


Trp He 


Phe 


Val 


Thr 


He 


Thr 
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1010 1015 1020 

Asn Asn Arg Leu Asn Asn Ser Lys lie Tyr lie Asn Gly Arg Leu lie 
1025 1030 1035 1040 

Asp Gin Lys Pro lie Ser Asn Leu Gly Asn lie His Ala Ser Asn Asn 

1045 1050 1055 

He Met Phe Lys Leu Asp Gly Cys Arg Asp Thr His Arg Tyr He Trp 

1060 1065 1070 

He Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn Glu Lys Glu He 

1075 1080 1085 

Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser Gly He Leu Lys Asp Phe 

1090 1095 1100 

Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro Tyr Tyr Met Leu Asn Leu 
1105 1110 1115 1120 

Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn Asn Val Gly He Arg Gly 

1125 1130 1135 

Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser Val Met Thr Thr Asn He 

1140 1145 1150 

Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr Lys Phe He He Lys Lys 

1155 1160 1165 

Tyr Ala Ser Gly Asn Lys Asp Asn He Val Arg Asn Asn Asp Arg Val 

1170 1175 1180 

Tyr He Asn Val Val Val Lys Asn Lys Glu Tyr Arg Leu Ala Thr Asn 
1185 1190 1195 1200 

Ala Ser Gin Ala Gly Val Glu Lys He Leu Ser Ala Leu Glu He Pro 

1205 1210 1215 

Asp Val Gly Asn Leu Ser Gin Val Val Val Met Lys Ser Lys Asn Asp 

1220 1225 1230 

Gin Gly He Thr Asn Lys Cys Lys Met Asn Leu Gin Asp Asn Asn Gly 

1235 1240 1245 

Asn Asp He Gly Phe He Gly Phe His Gin Phe Asn Asn He Ala Lys 

1250 1255 1260 

Leu Val Ala Ser Asn Trp Tyr Asn Arg Gin He Glu Arg Ser Ser Arg 
1265 1270 1275 1280 

Thr Leu Gly Cys Ser Trp Glu Phe He Pro Val Asp Asp Gly Trp Gly 
1285 1290 1295 

Glu Arg Pro Leu 
1300 



<210> 97 
<211> 1306 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 

<222> (1) . . . (1306) 

<223> BONT/A-TD-PAR3 -Thrombin 

<400> 97 

Met Pro Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 

15 10 15 

Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 

20 25 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 

35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 

50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
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6S 70 






75 










80 


A^n A^n Glu IjVS Asn Asn 


Tvr 


Leu Lys 


Gly Val 


Thr 


Lys 


Leu 


Phe 


Glu 


85 






90 








95 




Aytt Tie Tvr Seir Thr AsD 


Leu 


Gly Arg 


Met Leu 


Leu 


Thr 


Ser 


He 


Val 


100 




105 








110 






TVrrr Glv Tie Pro Phe Tno 


Glv 


Gly Ser 


Thr He 


Asp Thr 


Glu 


Leu 


Lys 


115 




120 






125 








Val He Asp Thr* Asn Cys 


He 


Asn Val 


He Gin 


Pro Asp 


Gly 


Ser 


Tyr 


130 

X J w 


135 






140 










Avrr Qp»T Rl ii Gl ii TiPll Asn 


Leu 


Val He 


He Gly 


Pro 


Ser 


Ala 


Asp 


He 


14.*=; 150 






155 










160 


Tl ^ nin Ph*» Gill Pvs IjVS 


Ser 


Phe Gly 


His Glu 


Val 


Leu 


Asn 


Leu 


Thr 


165 

X o «^ 






170 








175 




AT*rT Acin Gl v TKry Gl v 
ri^3 Aoii •Ljr-L oAjr ocj. 


Thr 


Gin Tyr 


He Arg 


Phe 


Ser 


Pro 


Asp 


Phe 






185 








190 






TVir" Plio GIat" PVita Gill Gill 
XXJX IrllC? v3Xjr XrllC? OXU V^XU 


Ser 


Leu Glu 


Val Asp 


Thr 


Asn 


Pro 


Leu 


Leu 






200 






205 








fl'\\r Ala Gl \/' Ti\rc! PVi^ A1 A 


Thr 


Asn Pro 


Ala Val 


Thr 


Leu 


Ala 


His 


Glu 


^ X v 


215 






220 










T.fain Tl ^ Hi Q Ala Glv His 

UCLL XXC XIXO AXCL nxo 


Arcr 


Leu ^yx 


Gly He 


Ala 


He 


Asn 


Pro 


Asn 


995 230 






235 










240 


Arg Val Phe Lys Val Asn 


Thr 


Asn Ala 


Tyr Tyr 


Glu Met 


Ser 


Gly 


Leu 


245 






250 








255 




Gill Val Ser Phe Glu Glu 


Leu 


Arg Thr 


Phe Gly 


Gly His 


Asp 


Ala 


Lys 


260 




265 








270 






Phf^ Tie As"D Seir lieu Gin 

X^XXC> .k<L>i«? JClLOSt^ WS>»^ ^JwVA, 


Glu 


Asn Glu 


Phe Arg 


Leu 


Tyr 


Tyr 


Tyr 


Asn 


275 




280 






285 








T.vc! PVi#a TiVQ A^r> Tie Ala 


Ser 


Thr Leu 


Asn Lys 


Ala Lys 


Ser 


He 


Val 


290 


295 






300 










Glv Thr* Thr* Ala Ser Leu 


Gin 


Tyr Met 


Lys Asn 


Val 


Phe 


Lys 


Glu 


Lys 


"^05 310 






315 










320 


Tvr* Tjeu r»eii Se^r Glu AsD 


Thr 


Ser Gly 


Lys Phe 


Ser Val 


Asp 


Lys 


Leu 


325 






330 








335 




T.vc! pVie A^TJ TiVfi Lieu TviT 


Lys 


Met Leu 


Thr Glu 


He 


Tyr 


Thr 


Glu 


Asp 


340 




345 








350 






Ae-n PVio T^al T.\7c: PVip* pVip 
ASH xrlie Vox Xij^t> Jrilts XT lie 


Lys 


Val Leu 


Asn Arcr 


Lys 


Thr 


Tvr 

a. jf ^ 


Leu 


Asn 


o 17 1> 




360 






365 








Pli^a AQri L»vs Ala Val Phe 


Lys 


He Asn 


He Val 


Pro 


Lys 


Val 


Asn 


Tyr 


O / U 


375 






380 










Thr" Tie Tvir Asr> Glv Phe 


Asn 


Leu Arg 


Asn Thr 


Asn 


Leu 


Ala 


Ala 


Asn 


'^R5 390 






395 










400 


Phe A^n Glv Gin Asn Thx 

f^UB jnolx \SfmLj wai>xx fiisxx xxxaJu 


Glu 


He Asn 


Asn Met 


Asn 


Phe 


Thr 


Lys 


Leu 


405 






410 








415 




Lvs Asn Phe Thr Glv Leu 


Phe 


Glu Phe 


Tyr Lys 


Leu 


Leu 


Cys 


Val 


Arg 


420 




425 








430 






Glv Tie He Thr Ser Lvs 


Thr 


Lys Ser 


Leu He 


Lys 


Thr 


Phe 


Arg 


Gly 


435 




440 






445 








Ala Pro Pro Asn Ser Phe 


Glu 


Glu Phe 


Pro Ala 


Leu 


Asn 


Asp 


Leu 


Cys 


450 


455 






460 










Tie Lvs Val Asn Asn Tro 


Asp 


Leu Phe 


Phe Ser 


Pro 


Ser 


Glu 


Asp 


Asn 


465 470 






475 










480 


Phe Thr Asn Asp Leu Asn 


Lys 


Gly Glu 


Glu He 


Thr 


Ser 


Asp 


Thr 


Asn 


485 






490 








495 




He Glu Ala Ala Glu Glu 


Asn 


He Ser 


Leu Asp 


Leu 


He 


Gin 


Gin 


Tyr 


500 




505 








510 






Tyr Leu Thr Phe Asn Phe 


Asp 


Asn Glu 


Pro Glu 


Asn 


He 


Ser 


He 


Glu 


515 




520 






525 








Asn Leu Ser Ser Asp He 


He 


Gly Gin 


Leu Glu 


Leu 


Met 


Pro 


Asn 


He 
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D J u 










535 






540 










Glu Arg 


Phe 


Pro 


Asn 


Gly 


Lvs 


Lys Tyr 


Glu Leu 


Asp 


Lys 


Tyr 


Thr 


Met 


0'±D 








550 






555 










560 


IrXX6 fllS 


lyi 


Leu 


Arcr 

AJ. y 


Ala 


Gin 


Glu Phe 


Glu His 


Gly Lys 


Ser 


Arg 


He 






565 








570 








575 






Tin- 


Asn 

O 


Ser 


Val 


Asn 


Glu Ala 
585 


Leu Leu 


Asn 


Pro 


Ser 
590 


Arg 


Val 


Tyr Thr 


Phe 


Phe 


Ser 


Ser 


Asp 


Tyr Val 


Lys Lys 


Val 


Asn 


Lys 


Ala 


Thr 












600 






605 








Glu Ala 


Ala 




Phe 


Leu 


Glv 


Trp Val 


Glu Gin 


Leu Val 


Tyr 


Asp 


Phe 


CI n 
oiu 










615 






620 










Thr Asp 


Glu 


Thr 


Ser 


Glu 


Val 


Ser Thr 


Thr Asp 


Lys 


He 


Ala 


Asp 


He 


CO R 














635 










640 


liix JLxe 


Tl a 

xj.e 


Tl o 


It J. \J 


j.yx 


He 


Gly Pro 


Ala Leu 
650 


Asn 


He 


Gly 


Asn 
655 


Met 


JjBU xyT 


Lys 


A^p 


TV C!T^ 




Val 


Gly Ala 


Leu He 


Phe 


Ser 


Gly 


Ala 


Val 


C AH 
O D U 








665 








670 






lie Leu 


Leu 

C7 1; 


oXU 


xriie 


Tl P 


Pro 


Glu Tie 
680 


Ala He 


Pro 


Val 
685 


Leu 


Gly 


Thr 


Phe Ala 


Leu 


Val 


Ser 


Tyr 


He 


Ala Asn 


Lys Val 


Leu 


Thr 


Val 


Gin 


Thr 


con 










\j Z/ ~J 






700 










lie Asp 


ASH 


aX A 




Ser 


Lys 


Arg Asn 


Glu Lys 


Trp Asp 


Glu 


Val 


Tyr 


/ U3 








710 






715 










720 






V CL^ 


Thr 


Asn 


Tro 


Leu Ala 


Lys Val 


Asn 


Thr 


Gin 


He 


Asp 






725 








730 








735 




Leu He 




Ujf O 

740 




Met 


Lys 


Glu Ala 
745 


Leu Glu 


Asn 


Gin 


Ala 
750 


Glu 


Ala 


Thr Lys 




Tie 


He 


Asn 


Tvr 


Gin Tyr 


Asn Gin 


Tyr Thr 


Glu 


Glu 


Glu 


7SS 










760 






765 








Lys Asn 


AO 11 


Tie 


Asn 


Phe 


Asn 


He AsD 


Asp Leu 


Ser 


Ser 


Lys 


Leu 


Asn 


770 










775 






780 










Glu Ser 


He 


Asn 


Lys 


Ala 


Met 


He Asn 


He Asn 


Lys 


Phe 


Leu 


Asn 


Gin 


7P^ 








790 






795 










800 


Cys Ser 


vet J. 


OCX 


±yx 


Leu 


Met 


A«?n Ser 


Met He 


Pro 


Tyr 


Gly 


Val 


Lys 














810 








815 








Asp 


Phe 




Ala 


Ser Leu 


Lys Asp 


Ala 


Leu 


Leu 


Lys 


Tyr 




820 








825 








830 






lie Tyr 


Asp 
O 


Asn 


Arg 


nl V 


XllX 


T.caii Tl ^ 


Glv Gin 


Val 


Asp 
845 


Arcr 


Leu 


Lvs 


Asp Lys 


Val 


Asn 


Asn 


Thr 


Leu 


Ser Thr 


Asp He 


Pro 


Phe 


Gin 


Leu 


Ser 


O 3 U 










855 






860 










Lys Tyr 


V CL J. 


Asp, Asn 


Gin 


Arg 


Leu Leu 


Ser Thr 


Phe 


Thr 


Glu 


Tyr 


He 


ODD 








870 






875 










880 


uj[ o nail 


Tie 


He 


Asn 


Thr 


Ser 


He Leu 


Asn Leu 


Arg Tyr 


Glu 


Ser 


Asn 






885 








890 








895 






He 


Asp 
900 


Leu 


Ser 


Arcr 


Tyr Ala 
905 


Ser Lys 


He 


Asn 


He 
910 


Gly 


Ser 


Lys Val 


AO 11 


Phe 


Asp 


Pro 


He 


Asp Lys 


Asn Gin 


He 


Gin 


Leu 


Phe 


Asn 












920 






925 








Leu Glu 




Ser 


Lys 


He 


Glu 


Val He 


Leu Lys 


Asn 


Ala 


He 


Val 


Tyr 












935 






940 












I'lC u 


Tyr 


Glu 


Asn 


Phe 


Ser Thr 


Ser Phe 


Trp 


He 


Arg 


He 


Pro 








950 






955 










960 


Lys Tyr 


Phe 


Asn 


Ser 


He 


Ser 


Leu Asn 


Asn Glu 


Tyr Thr 


He 


He 


Asn 






965 








970 








975 




Cys Met 


Glu 


Asn 


Asn 


Ser 


Gly 


Trp Lys 


Val Ser 


Leu 


Asn 


Tyr 


Gly 


Glu 




980 








985 








990 






He He 


Trp 


Thr 


Leu 


Gin 


Asp 


Thr Gin 


Glu He 


Lys 


Gin 


Arg 


Val 


Val 




995 










1000 






1005 
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Phe Lys Tyr Ser Gin Met lie Asn lie Ser Asp Tyr He Asn Arg Trp 

1010 1015 1020 

lie Phe Val Thr He Thr Asn Asn Arg Leu Asn Asn Ser Lys He Tyr 
1025 1030 1035 1040 

He Asn Gly Arg Leu He Asp Gin Lys Pro He Ser Asn Leu Gly Asn 

1045 1050 1055 

He His Ala Ser Asn Asn He Met Phe Lys Leu Asp Gly Cys Arg Asp 

1060 1065 1070 

Thr His Arg Tyr He Trp He Lys Tyr Phe Asn Leu Phe Asp Lys Glu 

1075 1080 1085 

Leu Asn Glu Lys Glu He Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser 

1090 1095 1100 

Gly He Leu Lys Asp Phe Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro 
1105 1110 1115 1120 

Tyr Tyr Met Leu Asn Leu Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn 

1125 1130 1135 

Asn Val Gly He Arg Gly Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser 

1140 1145 1150 

Val Met Thr Thr Asn He Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr 

1155 1160 1165 

Lys Phe He He Lys Lys Tyr Ala Ser Gly Asn Lys Asp Asn He Val 

1170 1175 1180 

Arg Asn Asn Asp Arg Val Tyr He Asn Val Val Val Lys Asn Lys Glu 
1185 1190 1195 1200 

Tyr Arg Leu Ala Thr Asn Ala Ser Gin Ala Gly Val Glu Lys He Leu 

1205 1210 1215 

Ser Ala Leu Glu He Pro Asp Val Gly Asn Leu Ser Gin Val Val Val 

1220 1225 1230 

Met Lys Ser Lys Asn Asp Gin Gly He Thr Asn Lys Cys Lys Met Asn 

1235 1240 1245 

Leu Gin Asp Asn Asn Gly Asn Asp He Gly Phe He Gly Phe His Gin 

1250 1255 1260 

Phe Asn Asn He Ala Lys Leu Val Ala Ser Asn Trp Tyr Asn Arg Gin 
1265 1270 1275 1280 

He Glu Arg Ser Ser Arg Thr Leu Gly Cys Ser Trp Glu Phe He Pro 

1285 1290 1295 

Val Asp Asp Gly Trp Gly Glu Arg Pro Leu 
1300 1305 



<210> 98 
<211> 1300 
<212> PRT 

<213> Artificial Sequence 



<220> 

<221> PEPTIDE 
<222> (1) . . • (1300) 
<223> BoNT/A-TD-PAR3-Xa 



<400> 98 

Met Pro Phe Val Asn Lys Gin Phe 

1 5 
Val Asp He Ala Tyr He Lys He 
20 

Val Lys Ala Phe Lys He His Asn 

35 40 
Asp Thr Phe Thr Asn Pro Glu Glu 
50 55 



Asn Tyr Lys Asp Pro Val Asn Gly 

10 15 
Pro Asn Ala Gly Gin Met Gin Pro 
25 30 
Lys He Trp Val He Pro Glu Arg 
45 

Gly Asp Leu Asn Pro Pro Pro Glu 
60 
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Val 


Pro Val 


Ser 


Tyr Tyr 


Asp 


Ser 


Thr Tyr 


Leu 


Ser 


Thr 






70 








75 








80 


Acsn A^n dii 

f&O^ X^OIX \j^\Jk 


Lys 


As"o Asn 


Tvr 


Leu Lys 


Gly Val 


Thr Lys 


Leu 


Phe 


Glu 




85 






90 








95 




A"r*rT TT o T*vrT* 


t3C?X 

100 

X w 


X IIX C^SD^ 


Leu 


Gly Arg 
105 


Met 


Leu 


Leu Thr 


Ser 
110 


He 


Val 


Arg Gly lie 


Pro 


Phe Trp 


Gly 


Gly Ser 


Thr 


He 


Asp Thr 


Glu 


Leu 


Lys 










120 

X A V 






125 








Val lie Asp 


XllX 


AQTt Ovs 

XXOXl \^Jf is 


He 


Asn Val 


He 


Gin 


Pro Asp 


Gly 


Ser 


Tyr 


X J u 






135 








140 








Attt Qo"i^ 11 

OC5J. \3J.Ll 


V7X vX 


TiOii Aon 


Leu 


Val He 


He Gly 


Pro Ser 


Ala 


Asp 


He 






1 Rn 

xD V 








155 








160 


xxe oxii JTiic 


virxu 


jr O Ujr O 
XOD 


Ser 


Phe Gly 


His 
170 


Glu 


Val Leu 


Asn 


Leu 
175 


Thr 


AjlQ ash \sXy 




V Got" 
OCX 


XllX 


Gl n 'PvT* 

V3XX1 XjfX 


He 


Arg 


Phe Ser 


Pro 


Asp 


Phe 


1 pn 

xou 






185 








190 






Thr Phe Gly 


PVko 
Jriie 


Pin Gin 


Cot* 
OCX 


T.oii Gin 


Val 


Asp 


Thr Asn 


Pro 


Leu 


Leu 










900 






205 








^aXy iVXa Ijiy 


Lys 


pVica A1a 
IrX16 AXd 


XllX 


Aon Pt"o 

X^D^ JTX V 


Ala 


Val 


Thr Leu 


Ala 


His 


Glu 


Z ± U 






91 S 

^ X J 








220 








jueii XX6 nj.29 


AT a 


Gly His 




Leu Tyr 


Gly 


He 


Ala He 


Asn 


Pro 


Asn 














235 








240 


Attt Val PVi^ 


Lys 


Val Asn 


Thr 


Asn Ala 


Tyr Tyr 


Glu Met 


Ser 


Gly 


Leu 




245 






250 








255 




nil! \Ta'\ Q^Y" 

VarXU VdX Ocx 


Ph^ 


Glu Glu 


Leu 


Arcf Thr 


Phe Gly 


Gly His 


Asp 


Ala 


Lys 




260 

A U V/ 






265 








270 






Phe lie Asp 


OCX 


Cln 

XICU \7^H 


Glu 


Asn Glu 


Phe Arg 


Leu Tyr 


Tyr 


Tyr 


Asn 


z / ^ 








280 






285 








Lys Phe Lys 


Asp 


He Ala 


Ser 


Thr Leu 


Asn 


Lys 


Ala Lys 


Ser 


He 


Val 


9 QO 
Z ^ U 






295 








300 








uXy X XXX X XlX 


Al a 


o cx uc u 


Gin 


Tyr Met 


Lys 


Asn 


Val Phe 


Lvs 


Glu 


Lys 






>^ X V 








315 








320 


THtt* T.oii T.011 
XjfX XjcsU XiCU 


Ov?X 


Gl n A^ia 


Thr 


Ser Gly 


Lys 


Phe 


Ser Val 


Asp 


Lys 


Leu 










330 








335 




xiys irlie '^sp 


T Are 

J U 


xjcu xyx 


XI y O 


IMC ^ «UC U 

345 


Thr 


Glu 


Xle Tyr 


Thr 
350 


Glu 


Asp 


Asn Phe Val 


Lys 




T Ara 
xjy o 


VCIX XICLX 


Asn 


Arg 


Lys Thr 


Tvr 


Leu 


Asn 


ODD 








360 






365 








Phe Asp Lys 


Ala 


Val Phe 


Lys 


He Asn 


He 


Val 


Pro Lys 


Val 


Asn 


Tyr 


nn 






J / «7 








380 








XXiX XXt? XjifX 




Gl V Phe 

wXy irlic; 


Asn 


Leu Arcr 


Asn 


Thr 


Asn Leu 


Ala 


Ala 


Asn 


o o ^ 




390 








395 








400 


Pll ^ A QTl "M" 
jiXXss noil V7Xj^ 


Gin 


Asn Thr 


Glu 


He Asn 


Asn 


Met 


Asn Phe 


Thr 


Lys 


Leu 




405 






410 








415 




Ti'v/'G A cn PVj 
XJj^ o rioJLi ir lie: 


XllX 

420 


Gl V TiPiii 


Phe 


Glu Phe 
425 


Tyr 


Lys 


Leu Leu 


Cys 
430 


Val 


Arg 


Gly He He 


Thr 


Ser Lys 


Thr 


Lys Ser 


Leu 


He 


Glu Gly 


Arg 


Thr 


Phe 


435 








440 






445 








AT*cr ril V A1 

AX y \?X jr X^XCL 


f X w 


Ala Leu 


Asn 


AsD Leu 


Cys 


He 


Lys Val 


Asn 


Asn 


Trp 


450 






455 








460 








A^Ti TjPU Ph^ 

X^0K' JJdA 


Phe 


Ser Pro 


Ser 


Glu Asp 


Asn 


Phe 


Thr Asn 


Asp 


Leu 


Asn 


465 




470 








475 








480 


Lys Gly Glu 


Glu 


He Thr 
485 


Ser 


Asp Thr 


Asn 

490 


He 


Glu Ala 


Ala 


Glu 

495 


Glu 


Asn He Ser 


Leu 


Asp Leu 


He 


Gin Gin 


Tyr Tyr 


Leu Thr 


Phe 


Asn 


Phe 




500 






505 








510 






Asp Asn Glu 


Pro 


Glu Asn 


He 


Ser He 


Glu Asn 


Leu Ser 


Ser 


Asp 


He 


515 








520 






525 








He Gly Gin 


Leu 


Glu Leu 


Met 


Pro Asn 


He 


Glu 


Arg Phe 


Pro 


Asn 


Gly 
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D J U 










535 




540 










Lys Lys 


Tvr 
Ayx 


Glu 


Leu 


Asp 


Lvs 


Tyr Thr Met Phe 


His 


Tyr 


Leu 


Arg 


Ala 










550 




555 










560 


CZl-n m u 


Phe 


Glu 


His 


Glv 


Lvs 


Ser Arg He Ala 


Leu 


Thr 


Asn 


Ser 


Val 








565 






570 








575 




21 an n 


Ala 


Leu 


Leu 


Asn 


Pro 


Ser Arg Val Tyr 


Thr 


Phe 


Phe 


Ser 


Ser 






580 








585 






590 






Asp Tyr 


V cix 


Lys 


Lys 


Val 


Asn 


Lys Ala Thr Glu 


Ala 


Ala 


Met 


Phe 


Leu 


J -7 J 










600 




605 








Gly Trp 


va.J- 


\7X LL 


V3X1X 


XJCIX 


Val 


Tvr Asn Phe Thr 


Asp 


Glu 


Thr 


Ser 


Glu 


OJ.U 










615 




620 












IXix 


XXXx 


AO^ 


TtVQ 


Tie 

xxc 


Ala AsD He Thr 


He 


He 


He 


Pro 


Tvr 














635 










640 


XJ.6 oxy 


irxO 


Ala 


T.011 
XJCvX 


adxl 


Tie 

xxc? 


Glv Asn Met Leu 


Tvr 


Lvs 


Asp 


Asp 


Phe 












650 








655 




vcix oxy 


AXA 


XJCU 


Tie 

xxc 


Phe 


Ser 


Glv Ala Val He 


Leu 


Leu 


Glu 


Phe 


He 




O O \J 








665 






670 






Pro Glu 


XXc 


Al a 

AXd 


Tl P» 
xxc 


JTX 


Val 

V CLX 


Tjeu Glv Thr Phe 


Ala 


Leu 


Val 


Ser 


Tvr 




0 /D 










680 




685 








He Ala 


AoXI 


T A^Q 

xj_y o 


V dx 




Thr 


Val Gin Thr He 


Asp 


Asn 


Ala 


Leu 


Ser 










695 
\j ^ 'J 




700 










T A^e ^ vrt 


AOXl 


wX vl 


XJjf o 


xxp 


Asp 


Glu Val Tvr Lvs 


Tvr 


He 


Val 


Thr 


Asn 


/ U 3 








710 




715 










720 


X x^ Uc: Ul 


Ala 
AX a 


XI 69 


Val 


Asn 


Thr 


Gin lie Asi3 Leu 

^H#«W*A 


He 


Ara 


Lys 


Lys 


Met 






725 






730 








735 




Jjy o oX U 


AT a 

AXCL 


XiCLX 


Glu 


Asn 


Gin 


Ala Glu Ala Thr 


Lvs 


Ala 


He 


He 


Asn 




740 








745 






750 






TKrr (Z^ n 

Xj^X OXJLX 


xyx 


Aqti 

AO IX 


Gin 


xyx 


Thr 


Glu Glu Glu Lvs 


Asn 


Asn 


He 


Asn 


Phe 




7S5 










760 




765 








Aoix xxc; 


AcSTi 
AOJ^ 




Leu 


Ser 


Ser 


Lys Leu Asn Glu 


Ser 


He 


Asn 


Lys 


Ala 












775 




780 










I'ilSU xxc? 


Aqti 

AoXl 


Tie 

xxc 


AeSTl 

AOXI. 


Lys 


Phe 


Leu Asn Gin Cvs 


Ser 


Val 


Ser 


Tvr 


Leu 










790 




795 










800 


"Mot* en 


OCX 




Tie 

xxc 


JTX V 


xyx 


Glv Val Lvs Arcr 


Leu 


Glu 


Asp 


Phe 


Asp 














810 








815 




Ala Got* 
xxXa OCX 


TtOii 
XICLL 


T AZG 

xjjr o 


AO^ 


Ala 


Leu 


Tjeii TjVs Tvr Tie 


Tvr 


Asp 


Asn 


Arcr 


Gly 






ft9n 








825 






830 






XIlx XicU. 


XX6 


v»xy 


ri 

larXii 


Val 
vax 


Ao^ 


ATn Tieii TiVQ Asrs 


Lys 


Val 


Asn 


Asn 


Thr 














840 

O 4 u 




845 








Leu Ser 


XllX 


AO^ 


Tie 
XXt; 


JTX u 


Phe 


Gl Tl Tjeii Ser Lvs 


Tvr 


Val 


Asp 


Asn 


Gin 












855 




860 










AX y XicLt 


XiCU 


wcx 


XiXX 


Phe 


Thr 


Glu Tvr Tie Lvs 


Asn 


He 


He 


Asn 


Thr 


O U 








870 




875 










880 


QCX xxcs 


XJCU 


Asn 


XJC IX 


AX 


xyx 


Glu Ser Asn His 


Leu 


He 


Asp 


Leu 


Ser 








885 






890 








895 




XXX^ X X 


Ala 


Ser 


Lys 


He 


Asn 


He Gly Ser Lys 


Val 


Asn 


Phe 


Asp 


Pro 




900 








905 






910 






XXC 


Lys 


Asn 


Gin 


He 


Gin 


Leu Phe Asn Leu 


Glu 


Ser 


Ser 


Lys 


He 




915 










920 




925 








Gill Val 

V3XU VOX 


He 


Leu 


Lys 


Asn 


Ala 


He Val Tyr Asn 


Ser 


Met 


Tyr 


Glu 


Asn 


J7 J U 










935 




940 












Thr 


Ser 


Phe 


x^^ 


He 


Ara He Pro Lvs 


Tyr 


Phe 


Asn 


Ser 


He 










950 




955 










960 


Ser lieu 


Asn 


Asn 


Glu 


Tyr 


Thr 


He He Asn Cys 


Met 


Glu 


Asn 


Asn 


Ser 








965 






970 








975 




Gly Trp 


Lys 


Val 


Ser 


Leu 


Asn 


Tyr Gly Glu He 


He 


Trp 


Thr 


Leu 


Gin 






980 








985 






990 






Asp Thr 


Gin 


Glu 


He 


Lys 


Gin 


Arg Val Val Phe 


Lys 


Tyr 


Ser 


Gin 


Met 




995 










1000 




1005 
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He Asn He Ser Asp Tyr He Asn Arg Trp He Phe Val Thr He Thr 

1010 1015 1020 

Asn Asn Arg Leu Asn Asn Ser Lys He Tyr He Asn Gly Arg Leu He 
1025 1030 1035 1040 

Asp Gin Lys Pro He Ser Asn Leu Gly Asn He His Ala Ser Asn Asn 

1045 1050 1055 

He Met Phe Lys Leu Asp Gly Cys Arg Asp Thr His Arg Tyr He Trp 

1060 1065 1070 

He Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn Glu Lys Glu He 

1075 1080 . 1085 

Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser Gly He Leu Lys Asp Phe 

1090 1095 1100 

Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro Tyr Tyr Met Leu Asn Leu 
1105 1110 1115 1120 

Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn Asn Val Gly He Arg Gly 

1125 1130 1135 

Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser Val Met Thr Thr Asn He 

1140 1145 1150 

Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr Lys Phe He He Lys Lys 

1155 1160 1165 

Tyr Ala Ser Gly Asn Lys Asp Asn He Val Arg Asn Asn Asp Arg Val 

1170 1175 1180 

Tyr He Asn Val Val Val Lys Asn Lys Glu Tyr Arg Leu Ala Thr Asn 
1185 1190 1195 1200 

Ala Ser Gin Ala Gly Val Glu Lys He Leu Ser Ala Leu Glu He Pro 

1205 1210 1215 

Asp Val Gly Asn Leu Ser Gin Val Val Val Met Lys Ser Lys Asn Asp 

1220 1225 1230 

Gin Gly He Thr Asn Lys Cys Lys Met Asn Leu Gin Asp Asn Asn Gly 

1235 1240 1245 

Asn Asp He Gly Phe He Gly Phe His Gin Phe Asn Asn He Ala Lys 

1250 1255 1260 

Leu Val Ala Ser Asn Trp Tyr Asn Arg Gin He Glu Arg Ser Ser Arg 
1265 1270 1275 1280 

Thr Leu Gly Cys Ser Trp Glu Phe He Pro Val Asp Asp Gly Trp Gly 
1285 1290 1295 

Glu Arg Pro Leu 
1300 



<210> 99 
<211> 1306 
<212> PRT 

<213> Artificial Sequence 
<:220> 

<221> PEPTIDE 

<222> (1) . . . (1306) 

<223> BoNT/A-TD-PAR4-Throinbin 

<400> 99 

Met Pro Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 

15 10 15 

Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 

20 25 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 

35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 
50 55 60 
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Ala Lys Gin Val Pro Val Ser Tyr Tyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 

85 90 95 

Arg lie Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser lie Val 

100 105 110 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 

115 120 125 

Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 

130 135 140 

Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 

165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 

180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 

195 200 205 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 

210 215 220 

Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 

245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 

260 265 270 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 

275 280 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 

290 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 

325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 

340 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 

355 360 365 

Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val Asn Tyr 

370 375 380 

Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
385 390 395 400 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 

405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 

420 425 430 

Gly He He Thr Ser Lys Thr Lys Ser Leu Pro Arg Gly Tyr Pro Gly 

435 440 445 

Gin Val Cys Ala Asn Asp Ser Asp Thr Leu Ala Leu Asn Asp Leu Cys 

450 455 460 

He Lys Val Asn Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn 
465 470 475 480 

Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu He Thr Ser Asp Thr Asn 

485 490 495 

He Glu Ala Ala Glu Glu Asn He Ser Leu Asp Leu He Gin Gin Tyr 

500 505 510 

Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro Glu Asn He Ser He Glu 

515 520 525 

Asn Leu Ser Ser Asp He He Gly Gin Leu Glu Leu Met Pro Asn He 
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530 










540 










Glu Arg 


PVio Pr*ri ZkQ'n fSlv TjVS 
iriic? irJLw Aoii oJLjf jjjf o 


Lys Tyr 


Glu 


Leu 


Asp 


Lys 


Tyr 


Thr 


Met 












555 










560 


Phe 


His 


THrT* T.P»n Attt Ala GItI 


Glu Phe 


Glu 


His 


Gly Lys 


Ser 


Arg 


He 






D O ^ 




570 










575 




Ala 


Leu 


inr iisn oex vax aoh 


Rill Ala 


Leu 


Leu 


Asn 


Pro 


Ser 


Arg 


Val 






DO\J 


585 










590 






Tyr 


Thr 


DVia Cav* Cav* a cm 

Jriie irne oex oex^ '^■sp 


xyx vax 




Lys 


Val 


Asn 


Lvs 


Ala 


Thr 






CDC 










605 








Glu 


Ala 


iij.a Fieu iriie ijcu oj-y 


X X ^ V Ct JL 


Glu 


Gin 


Leu 


Val 


Tvr 


Asp 


Phe 




610 










620 










Thr Asp 


Glu Tnr oer v^j-u vax 


oex xxxx 


xxix 


AeT% 
AO ^ 


Lys 


He 


Ala 


Asp 


He 


625 




















640 


Thr 


He 


xxe ixe Jrro iyt j-j-s 


oxy irx (J 


AT a 

AXCl 


XJCiX 


Asn 


He 


Glv 


Asn 


Met 




















655 




Leu 


Tyr 


jjys Asp Asp irne vax 


Vsxy axo. 


xjeix 


XXC 


Phe 


Ser 


GlV 
oxy 


Ala 


Val 








ODD 










670 






lie 


Leu 


Leu vsXu riie xxe irxo 


vsXu xxe 


Al a 

AXCL 


Tie 

XXC 


Pro 


Val 


Leu 


Glv 


Thr 






675 


DoU 








685 








Phe 


Ala 


Xieu vax oex ijfxr xxe 


AXCl ASXx 


Lys 


Val 


Leu 


Thr 


Val 


Gin 


Thr 




690 










700 










He 


Asp 


Asn Axa Lieu oex liys 


AX y AOXX 


vjrx ix 


xjy o 


Trp Asp 


Glu 


Val 


Tvr 


705 


/ xu 






715 










720 


Lys 


Tyr 


tT <a Tral TVit* 21qti Tinr^ 
xxe vax iiix aoii xx.^ 


T.Aii Al a 


Lys 


Val 


Asn 


Thr 


Gin 


He 


Asp 




/ Z 3 




730 










735 




Leu 


He 


Arg jjys iiys ixiei^ ^lys 


rjln Ala 

V3XU .A>LCl 


Leu 


Glu 


Asn 


Gin 


Ala 


Glu 


Ala 








745 










750 






Thr Lys 


Axa xxe xxe ash jlj^x 


V7XXX Xjrx 


Asn 


Gin 


Tyr 


Thr 


Glu 


Glu 


Glu 






•7 R R 


760 








765 








Lys 


Asn 


ASXl xxe Asxl irlie Aoii 


XXC 


Asp 


Leu 


Ser 


Ser 


Lys 


Leu 


Asn 


770 


/ / D 








780 










Glu 


Ser 


xxe Asn Jjys Axa Fieu 


XXC7 AOll 


He 


Asn 


Lys 


Phe 


Leu 


Asn 


Gin 


785 










795 










800 


Cys 


Ser 


T7a 1 TKrT" T.oii "Mof* 

vax oex xyx ucu raeu 


X1L01X kJ^X. 


Met 


He 


Pro 


Tyr 


Glv 


Val 


Lvs 








ox V/ 










815 




Arg 


Leu 


oXU Asp irne Asp Axa 


oex xicu 


XJjr O 


Asp 


Ala 


Leu 


Leu 


Lys 


Tvr 




oZU 


O ^ «J 










830 






He 


Tyr 


Asp Asn Arg \jxy xnr 


Leu lie 


Vjxy 


m n 

oxxx 


Val 


Asp 


Ai \j 


Leu 


Lys 






O '3 C 


Oft u 








845 








Asp 


Lys 


vax Asn ASH inx xjeu 


OCX A XIX 


A^n 


He 


Pro 


Phe 


Gin 


Leu 


Ser 


850 


ODD 








860 










Lys 


Tyr 


VaX rioil VvXIi xu.^ 




Ser 


Thr 


Phe 


Thr 


Glu 


Tvr 


He 


865 


O / U 






875 










880 


Lys 


Asn 


xxe Jtvsix xiix tscsx 


Xle Leu 


Asn 


Leu 


Arg Tyr 


Glu 


Ser 


Asn 








890 










895 




His 


Leu 


Tl O A CT^ TiOll QOT* 7VT"fT 
xxe A£>^ JLICU OCX AX^ 


Tyr Ala 


Ser 


Lys 


He 


Asn 


He 


Gly 


Ser 








905 










910 






Lys 


Val 


Aon Pino 21 er^ "^im TT ^ 

AoXl dlKS najJ ITJLyJ XXC 




Asn 


Gin 


He 


Gin 


Leu 


Phe 


Asn 








920 








925 








Leu 


Glu 


Sp^y* Art Tl^7Q TIr ii 


Val He 


Leu 


Lvs 


Asn 


Ala 


He 


Val 


Tyr 




930 










940 










Asn 


Ser 


meu xjfx vaxu asxi irxie 


Ser Thr 


Ser 


Phe 


Trp 


He 


Arg 


He 


Pro 


945 




7D I,/ 






955 










960 


Lys 


Tyr 


Phe Asn Ser He Ser 


Leu Asn 


Asn 


Glu 


Tyr Thr 


He 


He 


Asn 


965 




970 










975 




Cys 


Met 


Glu Asn Asn Ser Gly 


Trp Lys 


Val 


Ser 


Leu 


Asn 


Tyr 


Gly 


Glu 






980 


985 










990 






lie 


He 


Trp Thr Leu Gin Asp 


Thr Gin 


Glu 


He 


Lys 


Gin 


Arg 


Val 


Val 






995 


1000 








1005 
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Phe Lys Tyr Ser Gin Met He Asn He Ser Asp Tyr He Asn Arg Trp 

1010 1015 1020 

He Phe Val Thr He Thr Asn Asn Arg Leu Asn Asn Ser Lys He Tyr 
1025 1030 1035 1040 

He Asn Gly Arg Leu He Asp Gin Lys Pro He Ser Asn Leu Gly Asn 

1045 1050 1055 

He His Ala Ser Asn Asn He Met Phe Lys Leu Asp Gly Cys Arg Asp 

1060 1065 1070 

Thr His Arg Tyr He Trp He Lys Tyr Phe Asn Leu Phe Asp Lys Glu 

1075 1080 1085 

Leu Asn Glu Lys Glu He Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser 

1090 1095 1100 

Gly He Leu Lys Asp Phe Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro 
1105 1110 1115 1120 

Tyr Tyr Met Leu Asn Leu Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn 

1125 1130 1135 

Asn Val Gly He Arg Gly Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser 

1140 1145 1150 

Val Met Thr Thr Asn He Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr 

1155 1160 1165 

Lys Phe He He Lys Lys Tyr Ala Ser Gly Asn Lys Asp Asn He Val 

1170 1175 1180 

Arg Asn Asn Asp Arg Val Tyr He Asn Val Val Val Lys Asn Lys Glu 
1185 1190 1195 1200 

Tyr Arg Leu Ala Thr Asn Ala Ser Gin Ala Gly Val Glu Lys He Leu 

1205 1210 1215 

Ser Ala Leu Glu He Pro Asp Val Gly Asn Leu Ser Gin Val Val Val 

1220 1225 1230 

Met Lys Ser Lys Asn Asp Gin Gly He Thr Asn Lys Cys Lys Met Asn 

1235 1240 1245 

Leu Gin Asp Asn Asn Gly Asn Asp He Gly Phe He Gly Phe His Gin 

1250 1255 1260 

Phe Asn Asn He Ala Lys Leu Val Ala Ser Asn Trp Tyr Asn Arg Gin 
1265 1270 1275 1280 

He Glu Arg Ser Ser Arg Thr Leu Gly Cys Ser Tzp Glu Phe He Pro 

1285 1290 1295 

Val Asp Asp Gly Trp Gly Glu Arg Pro Leu 
1300 1305 



<210> 100 
<211> 1300 

<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (1300) 
<223> Bo3SPr/A-TD-PAR4-Xa 

<400> 100 

Met Pro Phe Val Asn Lys Gin Phe 

1 5 
Val Asp He Ala Tyr He Lys He 
20 

Val Lys Ala Phe Lys He His Asn 

35 40 
Asp Thr Phe Thr Asn Pro Glu Glu 



Asn Tyr Lys Asp Pro Val Asn Gly 

10 15 
Pro Asn Ala Gly Gin Met Gin Pro 
25 30 
Lys He Trp Val He Pro Glu Arg 
45 

Gly Asp Leu Asn Pro Pro Pro Glu 
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60 










AJLct J_f^o oXIl VA^ irx<_r vcix OCX 


xyx xyj. 


Asp Ser 


Thr 


Tyr 


Leu 


Ser 


Thr 


fit; 7n 




75 










80 


aSH l^Xu uyo r^o^ ABXJl ^jJ- 


T»Pll XiVS 


Gly Val 


Thr 


Lys 


Leu 


Phe 


Glu 


O «J 




90 








95 




/ury^ xXe lyx OCX XIXL xicu 


oxy x^x y 


Met Leu 


Leu 


Thr 


Ser 


He 


Val 


XuU 


105 








110 






Axy vjly XXe JriO xrlie Xxp VsXy 


varxy oex 


Thr He 


Asp 


Thr 


Glu 


Leu 


Lys 


XXD 


xz u 






125 








V3.X ±±6 Asp liix Asn \^ys xxe 


A en \T^1 


lie Gin 


Pro Asp 


Glv 


Ser 


Tvr 








140 










bex IjXu VvXu. ij6u ASH Xieu 


Tip* 

VOlX XXC 


T1 p niv 

XXC v^xy 


Pro 


Ser 


Ala 


Asp 


He 


1 >i c 1 Rn 




1 RS 

X .J ^ 










160 


Xx6 oXn irlie V3XU. L.yS XiyS Ocx 


JrXlC \7Xy 


XlXO V7Xbi 


Val 


Leu 


Asn 


Leu 


Thr 


XOD 




1 7n 

X / u 








175 




A3rg Asn v^iy Xyx v^xy oer xiix 


V7XXX XyX 


Tl ^ At*#t 
XXC nxy 


Phe 


Ser 


Pro 


Asp 


Phe 


ion 


1 RR 
X 0 ^ 








190 






Tnir Piie Gxy rne ljXU vjXU oex 


01 n 
Ijeu VaXLL 


VaX A£3|J 


Thr 


Asn 


Pro 


Leu 


Leu 


IOC 

xyb 


9nn 






205 








GXy AX a vaxy juys Jrixe Axa. xlij. 


ASp t X vJ 


Ala Val 


Thr 


Leu 


Ala 


His 


Glu 


ZXU zxo 






220 










Leu xxe rllS AXa vaXy JtlXS Axy 


xrcu xyx 


01 V Tip 
vjxy XXC 


Ala 


He 


Asn 


Pro 


Asn 


o c o 1 n 
225 -^-jW 




235 

A 










240 


TV^r* Tral DVio T.xrci '\7*aT Aqti TTtt" 
Axu vdX irXlC X)jro VCZJ. r^oix xijlju 


Asn Ala 


Tyr Tyr 


Glu 


Met 


Ser 


Gly 


Leu 






250 








255 




V^Xu VaX o6x Jrllc oXU V7XU xjcll 


Ar*rr TVit* 

AX y X IIX 


Phe Gly 


Gly His 


Asp 


Ala 


Lys 




265 








270 






irIlS xxe ASp OCX Xieu VsXXi V3XU. 


Asan dii 

AOXX wX LA 


Phe Arcr 

£ X^X y 


Leu Tyr 


Tvr 


Tyr 


Asn 


OT t; 


Z 0 w 






285 








Xiys Jriie Xiys Asp xxe ax a ocx 


XJilX XICU 


Asn Lvs 


Ala 


Lys 


Ser 


He 


Val 


0 on 9 QR 
zyu 






300 










Gxy inx ixix AXo. oex xieu oxii 


xyx Jrjic v» 


TiVS Asn 


Val 


Phe 


Lys 


Glu 


Lvs 


one *^ 1 n 

JUD OXU 




315 










320 


xyjL Xievi Xieu oex v^xu Asp inx 


C^Y* rJiv 
OCX vjxy 


Lvs Phe 

Xjy 0 A JLA^ 


Ser 


Val 


Asp 


Lvs 


Leu 


^Z3 




330 








335 




jjys Fne Asp Xiys xieu lyx Jjys 


JRIC L> XJC u 


Thr Glu 


He 


Tyr 


Thr 


Glu 


Asp 


•a /I n 










350 






Asn Pne vax ijys pne Jrne xiys 


VctX XjcU 


AX y 


Lys 


Thr 


xyx 


Leu 


Asn 


0 c c 


fin 






365 








pne Asp Xiys Axa vax Jtriie xiys 


T 1 0 A QTl 
XXC ABXl 


Tl P Val 

XXC vClX 


Pro 


Lys 


Val 


Asn 


Tvr 


J / U 0 / D 






380 










Xxlx xxe iyx Asp Vjxy fne ash 


T.on AyfT 
XJCU> r\JL y 


Acjn THi* 


Asn 


Leu 


Ala 


Ala 


Asn 






395 










400 


Jet lie Aoil >3^jr >''^*i Assxi xiix varxu 


Tie Asn 


Asn Met 


Asn 


Phe 


Thr 


Lys 


Leu 






410 








415 




Xiys ASH irxic iiLL oxy xjcu jtiib 


Rlu Phe 


Tyr Lys 


Leu 


Leu 


Cvs 


Val 


Arg 




425 








430 






oxy xxe xxe iiix oex jjyo j.i.xx 


Xiy 0 tJy^^ 


Leu He 


Glu Gly 


Ara 


Gly 


Tyr 


*t J J 


440 






445 








irxo Vjxy oxxi Vdx axci xicix a£>xx 


AsD Leu 


Cys He 


Lys 


Val 


Asn 


Asn 


Trp 








460 










a e3-»-v T.Aii Dl^A OViA Go"r» Dt*0 Qox* 

ASp Xieu Jrlie Jrlie oex irxu OCX 


f3l 11 Asia 

V7X I* XXiSI^ 


Asn Phe 


Thr Asn 


Asp 


Leu 


Asn 






475 










480 


Lys Gly Glu Glu lie Thr Ser 


Asp Thr 


Asn He 


Glu 


Ala 


Ala 


Glu 


Glu 


485 




490 








495 




Asn lie Ser Leu Asp Leu lie 


Gin Gin 


Tyr Tyr 


Leu 


Thr 


Phe 


Asn 


Phe 


500 


505 








510 






Asp Asn Glu Pro Glu Asn lie 


Ser He 


Glu Asn 


Leu 


Ser 


Ser 


Asp 


He 


515 


520 






525 
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m n 


T.011 
JLlcLl 


Glu 


Leu 


Met 


f X w 












535 




T o T .\rci 
Ltjf ss jjy si 




Gill 


Leu Asp 


Lys 


xyx 










550 










m n 

ox UL 


His 


Gly Lys 


Ser 








565 








ASH VjXLL 


AXa 


T.011 


Leu 


Asn 


Pro 


i9C7X 
















iiSp ijfi 


VaX 


Xiys 


Lys Val Asn 
















O V U 




Va± 


oXU, 


Glp Leu Val 


lyr 












615 




Va.1 Sex* 




inx 


Asp 


Lys 


He 


AX a. 










630 






lie CjfXy 


Pro 




Leu 


Asn 


He 


uxy 








645 












Leu 


He 


Phe 


Ser 


G1 V 






oou 










Pro Glu 


xxe 


Til 9 

AX a 


He 


Pro 


Val 


JLiOU 




D / D 










oou 


±±& A±di 


Asn 


Lys 


Val 


Leu 


Thr 


V CtX 


C Q n 










695 




JjyS iiXy 


Asn 


fill! 


Lys 


Trp Asp 


fil tl 
OXUl 


•7 n c* 








710 








zvl » 
AXa 


T ATC 

xiy o 


Val 


Asn 


Thr 


Gin 








725 












T.All 
XICLL 


Glu 


Asn 


Gin 


AXCL 






/ tbw 












Tyr 


Asn 


Gin Tyr Thr 


ox LL 




/ 














Asp 


Asp 


Leu 


Ser 


Ser 


T Arcs 
xiy o 


•7'7A 
/ /U 










775 






Asn 


Tl a 

xxe 


Asn 


Lys 


Phe 


Leu 


T Q c; 








790 






Met Asn 


Ser 


£ieu 


He 


Pro Tyr 


oxy 








805 








Aid Ser 


Leu 


Lys 


Asp Ala Leu 


T.Aii 

jjeu 






QO n 
oz u 










ixix jjeu. 


xxe 


vjxy 


Gin 


Val 


Asp 


TV "yTT 

Axy 




O J3 
















Ao^ 


He 


Pro 


Phe 


Gin 


oDU 










855 




iix y Lieu 


Leu 


Ser 


Thr 


Phe 


Thr 


m 11 


O DO 








870 








JJCLL 


TV en 


Leu Arg Tyr 


Glu 








885 








TV "Y^rr nH/T" 


AXd 


OCX 


Lys 


He 


Asn 


He 

xxe 




















Aoii 


Gin 


He 


Gin 


Leu 














920 


Glu Val 

U vClJ. 


Tie 

xxo 




Lys 


Asn 


Ala 


He 


I/O V/ 










935 




Phe Ser* 


Tliir 


Ser 


Phe 


Trp 


He 


Arg 


945 








950 






Ser Leu 


Asn 


Asn 


Glu 


Tyr 


Thr 


He 








965 








Gly Trp 


Lys 


Val 


Ser 


Leu 


Asn 


Tyr 






980 










Asp Thr 


Gin 


Glu 


He 


Lys 


Gin 


Arg 



ueyradable Clostridial Toxins 



Asn 


He 


Glu 


Arg 


Phe 


Pro 


Asn 


Gly 








540 










Thr 


Met 


Phe 


His 


Tyr 


Leu 


Arg 


Ala 






555 










560 


Arg 


He 


Ala 


Leu 


Thr 


Asn 


Ser 


Val 




570 










575 




Arg Val 


Tvr 


Thr 


Phe 


Phe 


Ser 


Ser 


585 










590 






Ala 


Thr 


Glu 


Ala 


Ala 


Met 


Phe 


Leu 










605 








Asp 


Phe 


Thr 


Asp 


Glu 


Thr 


Ser 


Glu 








620 










Asp 


He 


Thr 


He 


He 


He 


Pro 


Tyr 






635 










640 


Asn 


Met 


Leu 


Tvr 


Lvs 


Asp 


ASD 


Phe 




650 










655 




Ala 


Val 


He 


Leu 


Leu 


Glu 


Phe 


He 


665 










670 






Gly Thr 


Phe 


Ala 


Leu 


Val 


Ser 


Tyr 










685 








Gin 


Thr 


He 


ASD 


Asn 


Ala 


Leu 


Ser 








700 










Val 


Tyr 


Lys 


Tvr 


He 


Val 


Thr 


Asn 






715 










720 


He Asp 


Leu 


He 


Arg 


Lys 


Lys 


Met 




730 










735 




Glu Ala 


Thr 


Lvs 


Ala 


He 


He 


Asn 


745 










750 






Glu 


Glu 


Lvs 


Asn 


Asn 


He 


Asn 


Phe 










765 








Leu 


Asn 


Glu 


Ser 


He 


Asn 


Lys 


Ala 








780 










Asn 


Gin 


Cys 


Ser 


Val 


Ser 


Tyr 


Leu 






795 










800 


Val 


Lys 


Aro 


Leu 


Glu 


Asp 


Phe 


Asp 




810 










815 




Lys 


Tyr 


He 


Tvr 


Asp 


Asn 


Arcr 


Gly 


825 










830 






Leu 


Lys 


Asp 


Lys 


Val 


Asn 


Asn 


Thr 










845 








Leu 


Ser 


Lvs 


Tvr 


Val 


Asp 


Asn 


Gin 








860 










Tyr 


He 


Lys 


Asn 


He 


He 


Asn 


Thr 






875 










880 


Ser Asn 


His 


Leu 


He 


Asp 


Leu 


Ser 




890 










895 




Gly Ser 


Lys 


Val 


Asn 


Phe 


Asp 


Pro 


905 










910 






Phe 


Asn 


Leu 


Glu 


Ser 


Ser 


Lys 


He 










925 








Val 


Tyr 


Asn 


Ser 


Met 


Tyr 


Glu 


Asn 








940 










He 


Pro 


Lys 


Tyr 


Phe 


Asn 


Ser 


He 






955 










960 


He 


Asn 


Cys 


Met 


Glu 


Asn 


Asn 


Ser 




970 










975 




Gly Glu 


He 


He 


Trp 


Thr 


Leu 


Gin 


985 










990 






Val 


Val 


Phe 


Lys 


Tyr 


Ser 


Gin 


Met 
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995 1000 1005 

He Asn He Ser Asp Tyr He Asn Arg Trp He Phe Val Thr He Thr 

1010 1015 1020 

Asn Asn Arg Leu Asn Asn Ser Lys He Tyr He Asn Gly Arg Leu He 
1025 1030 1035 1040 

Asp Gin Lys Pro He Ser Asn Leu Gly Asn He His Ala Ser Asn Asn 

1045 1050 1055 

He Met Phe Lys Leu Asp Gly Cys Arg Asp Thr His Arg Tyr He Trp 

1060 1065 1070 

He Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn Glu Lys Glu He 

1075 1080 1085 

Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser Gly He Leu Lys Asp Phe 

1090 1095 1100 

Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro Tyr Tyr Met Leu Asn Leu 
1105 1110 . 1115 1120 

Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn Asn Val Gly He Arg Gly 

1125 1130 1135 

Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser Val Met Thr Thr Asn He 

1140 1145 1150 

Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr Lys Phe He He Lys Lys 

1155 1160 1165 

Tyr Ala Ser Gly Asn Lys Asp Asn He Val Arg Asn Asn Asp Arg Val 

1170 1175 1180 

Tyr He Asn Val Val Val Lys Asn Lys Glu Tyr Arg Leu Ala Thr Asn 
1185 1190 1195 1200 

Ala Ser Gin Ala Gly Val Glu Lys He Leu Ser Ala Leu Glu He Pro 

1205 1210 1215 

Asp Val Gly Asn Leu Ser Gin Val Val Val Met Lys Ser Lys Asn Asp 

1220 1225 1230 

Gin Gly He Thr Asn Lys Cys Lys Met Asn Leu Gin Asp Asn Asn Gly 

1235 1240 1245 

Asn Asp He Gly Phe He Gly Phe His Gin Phe Asn Asn He Ala Lys 

1250 1255 1260 

Leu Val Ala Ser Asn Trp Tyr Asn Arg Gin He Glu Arg Ser Ser Arg 
1265 1270 1275 1280 

Thr Leu Gly Cys Ser Trp Glu Phe He Pro Val Asp Asp Gly Trp Gly 
1285 1290 1295 

Glu Arg Pro Leu 
1300 



<210> 101 
<211> 1329 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 

<222> (1) . . - (1329) 

<223> BoNT/A~BD-PARl -Thrombin 

<400> 101 

Met Pro Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 

15 10 15 

Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 

20 25 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 

35 40 45 
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Thr 


Phe 


Thr 


Asn 


Pro 


Glu 


Glu 














55 




Ala 




61n 


Val 


Pro 


Val 


Ser 


Tvr 












70 








Asn 


Glu 


Lys 


Asp 


Asn 


Tvr 


Leu 










85 








AT"rr 
<rvj. ^ 


Tie 


AjrX 


mCX 


Thr 


Asp 


Leu 


Glv 








ion 

xu w 










Ai^rr 




He 


Pro 


Phe 


Tim 


Glv 


Glv 






lis 

xx^ 










120 


V CIX 


Tie 
X xc 




Thr 


Asn 


PvQ 

V* jr O 


He 


Asn 




1 '^n 










135 




Arg 


S©r 


r*l n 


Pi n 


Leu 




XiCUL 


V CIX 


1 4 R 

JL4jbD 










XD U 










PVie 


Gill 




TiVcs 

Xljf o 


OC>l> 


Phe 










X03 










Asn 


oxy 


lyr 


n1 V 
vjxy 


OCX 


Thr* 


nin 

OXll 








xo u 












Irll6 


Pi \T 

v^xy 


Pho 


f2l 11 

VsX U 


V7X LL 


OCX 


Leu 






1 










200 




Al a 


Pi \r 

vjxy 


Lys 


Phe 


Al a 


± IIX 


AO ^ 




91 n 










91 5 

Z< X ~l 




Xj6U 


Tl o 


nxo 


Al » 


oxy 


nxo 


AX 


Leu 


















At^ct 


Val 


Phe 


Lys 


Val 


Asn 


Thr 


Asn 










94.5 








\3XLL 


VCiX 


OCX 


Phe 


Glu 


Glu 


Leu 


Arg 


















JET lie; 


Tie 






Leu 


Gin 


Glu 


Asn 
















280 


Lys 


flic? 


Lys 


Asp 


lie 


Ala 


Ser 


Thr 




9Qn 










995 




Pi \r 

vjxy 


IXlx 


lllX 


Al a 


Cot* 
OcX 


XJCUL 


V^Xll 


TvT* 

••■y-t 












'^1 n 

o xu 






Tyr 




XICU. 


OCX 


mil 


A en 


Thir 

XllX 


Sey 

OCX 










"^95 








Lys 


PVio 






UCLL 


lyx 


U Jf o 


Met 


















Asn 


T>Vio 
xriic 


VaX 


Lys 


Phe 


Phe 




Val 

V CIX 
















3fi0 

■J O V 


flic 


A e!T\ 


xiyo 


Al a 

AX a. 


Val 

V ClX 


Phe 


xiy to 


Tie 

xxc 




O 1 \J 










375 




Th-r 

XllJ. 


Tie 


lyx 




Glv 


Phe 


Asn 


Leu 


J O J 










390 






Phe 


Asn 


Glv 


Gin 


Asn 


Thr 


Glu 


He 










405 








Ta/q 


A en 

AOll 


Phe 


Thr 


Glv 


Leu 


Phe 


Glu 








420 










Glv 


Tie 


Tie 

X xc 


Thy* 

XllX 


Qef 

OCX 


Lys 


Thr 


Lys 
















440 




AQn 










iyx 


Glu 




fx 










/155 






f2l n 


lyx 


Tl ^ 
XXc^ 


T AT'CI 


A en 


Tl «a 
xxc 


Tl e 
xxc 


465 










470 






Tyr 


Glu 


Ser 


Asn 


His 


Leu 


He 


Asp 










485 








Asn 


He 


Gly 


Ser 


Lys 


Val 


Asn 


Phe 








500 










Gin 


Leu 


Phe 


Asn 


Leu 


Glu 


Ser 


Ser 



uegradable Clostridial Toxins 



Gly 


Asp 


Leu 


Asn 


Pro 


Pro 


Pro 


Glu 








60 










Tvr 


Asp 


Ser 


Thr 


Tyr 


Leu 


Ser 


Thr 






75 










80 


Lys 


Gly 


Val 


Thr 


Lys 


Leu 


Phe 


Glu 




90 










95 




Arc 


Met 


Leu 


Leu 


Thr 


Ser 


He 


Val 


105 










110 






Ser 


Thr 


He 


ASD 


Thr 


Glu 


Leu 


Lys 










125 








Val 


He 


Gin 


Pro 


Asp 


Gly 


Ser 


Tyr 








140 










He 


He 


Glv 

oxy 


Pro 


Ser 


Ala 


Asp 


He 






155 










160 


Glv 


His 


Glu 


Val 


Leu 


Asn 


Leu 


Thr 




170 










175 




iyx 


He 


Arg 


Phe 


Ser 


Pro 


Asp 


Phe 


185 










190 






Glu 


Val 


Asp 


Thr 


Asn 


Pro 


Leu 


Leu 










205 








Pro 


Ala 


Val 


Thr 


Leu 


Ala 


His 


Glu 








220 










Tvr 


Glv 


He 


Ala 


He 


Asn 


Pro 


Asn 






235 










240 


Ala 


Tvr 


Tvr 


Glu 


Met 


Ser 


Gly 


Leu 




250 










255 




Thr 


Phe 


Gly 


Gly 


His 


Asp 


Ala 


Lys 


265 










270 






Glu 


Phe 


Arcr 


Leu 


Tyr 


Tyr 


Tyr 


Asn 










285 








Leu 


Asn 


Lys 


Ala 


Lvs 


Ser 


He 


Val 








300 










Met 


Lys 


Asn 


Val 


Phe 


Lvs 


Glu 


Lys 






315 










320 


Glv 


Lys 


Phe 


Ser 


Val 


ASD 


Lvs 


Leu 




330 










335 




Leu 


Thr 


Glu 


He 


Tvr 

xjr J. 


Thr 


Glu 


Asp 


345 










350 






uc u 


Asn 


AJ- y 


Lys 


Thr 


Tvr 


Leu 


Asn 










365 








Asn 


He 


Val 


Pro 


Lvs 


Val 


Asn 


Tyr 








380 










Arg 


Asn 


Thr 


Asn 


Leu 


Ala 


Ala 


Asn 






395 










400 


Asn 


Asn 


Met 


Asn 


Phe 


Thr 


Lys 


Leu 




410 










415 




Phe 


Tvr 


Lvs 


Leu 


Leu 


Cys 


Val 


Arg 


425 










430 






Ser 


Leu 


Pro 


Arg 


Ser 


Phe 


Leu 


Leu 










445 








Pro 


Phe 


Ala 


Leu 


Asn 


Asp 


Leu 


Phe 








460 










Asn 


Thr 


Ser 


He 


Leu 


Asn 


Leu 


Arg 






475 










480 


Leu 


Ser 


Arg 


Tyr 


Ala 


Ser 


Lys 


He 




490 










495 




Asp 


Pro 


He 


Asp 


Lys 


Asn 


Gin 


He 


505 










510 






Lys 


He 


Glu 


Val 


He 


Leu 


Lys 


Asn 
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x^ 






520 




Tie 


Val 


Tyr Asn Ser 


Met 


Tyr 










535 








Tie 

xxc 


Pro Lvs Tvx 


Phe 


Asn 








550 








Tl 


Tie 

xxc 


Asn Cvs Met 


Glu 


Asn 








565 






TV cjn 


lyl^ 


V3Xjr 


Glu Tie He 


Tro 


Thr 








■J o u 






V^JLXi. 




vdX 


Val PVip "Lvs 

VdX tiic j-iy o 


Tvr 


Ser 






oyo 






600 


Tl ^ 


ASIl 


TV ■y"A<f 

Axy 


Tmri Tl PVlP 

XX^ XXC fllw 


Val 


Thr 




oxu 






615 




S63r 


Lys 


Tl O 


Xjj^X XXtS AOll 


Glv 
vjxy 


AlTQ" 


CO 
OZD 












Ash 


lieu 


oxy 


A an Tip Wl cs 
Aoii xxc nxo 


Ala 


Ser 








U 1^ 






Pi \/ 


^y o 


TV -rrr 
AXy 


A car* T*ViT* H"i cj 
Aci^ X iix nxo 


Arcr 

AA y 


Tvr 








DDU 






irne 


TV nv>\ 


Lys 


/^lii T.P11 Acsn 
VjrXU IJCU. Aoll 


G1 11 


Lys 






o / o 






\Jv\J 


n 

vaXIl 


Cat* 

oex 


A ST1 

aSXX 


QOT" fZl \7 Tip 

OCX oxy xxc 


Leu 


TjVS 




oy\J 






695 






Asp 


Lys 


Pro Tvr Tvx 


Met 


Leu 


TOR 






710 






V Cl-L- 




Val 
V ox 


Aqh Acjh Val 


Glv 


He 








725 








Axy 


Glv 


Ser Val Met 


Thr 


Thr 








740 

/ *3kV,/ 






lyr 


TV T~rT 

Airy 


r5l\/ 

Va'Xy 


TVit* T.vq PliP 

X ILL Liy £> JTllw 


Tip 
xxc 


He 






7CC 

/ 3*1 






760 




TV on 


Tl P 
xxc 


Val Arrr Acsn 

V CLX AX y AOll 


Asn 


Asn 

AO^ 




/ / u 






775 






TV cn 
AO XI 


T.'\/"Ci 
Jjy o 


a") n T^nr Atyt 

V3XLL XjfX Axy 


TiPii 


Ala 


/ oD 






7Qn 








Lys 


Tl o 
xxe 


Xicu OCX AXd 


XICLl 


Gill 

wX LL 








ft fl*^ 








Vcix 


Val 


Va 1 Mpi" TjVCS 

VdX J71C XI O 


^pr 


Lys 








ft9n 








Lys 


luts u 


A en TiOii f^l n 
ASaii Jjcu V7X11 


AB^ 


Asn 






O J 3 






840 


w J. 


XT lie: 


Hi c* 

XIXD 


Gin PHp Acsn 

V3JL11 £11C AkOll 


Asn 


He 




O J V/ 






855 




J.yx 


AOlA 


TV **->/-# 

Axy 


Gin Tip nlu 

V7X11 XXC V7X 


Ar9' 


Ser 








870 






61u 


flic 


Tie 
xxc 


Prn Va 1 Asn 


Asp 


Glv 








o o •>/ 






Ala 


oxy 


VJXjr 


Glv Glv l^pr 

VJXjr VSXjf 


Glv 


Glv 








900 






Ala 


XiCU 


Val 

V CIX 


TiPii Gin Cvs 


He 


Lvs 






^ X<J 






920 




J.JL KJ 


OCX 


Gill AQtt Asn 

V9XL1 AO^ AOIX 


Phe 


Thr 










935 




He 


Thr 


Ser 


Asp Thr Asn 


He 


Glu 


945 






950 






Asp 


Leu 


He 


Gin Gin Tyr 


Tyr 


Leu 








965 






Glu 


Asn 


He 


Ser He Glu 


Asn 


Leu 








980 
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525 



Glu 


Asn 


Phe 


Ser 


Thr 


Ser 


Phe 


Trp 








540 










Ser 


He 


Ser 


Leu 


Asn 


Asn 


Glu 


Tyr 






555 










560 


Asn 


Ser 


Gly 


Trp 


Lys 


Val 


Ser 


Leu 




570 










575 




Leu 


Gin 


Asp 


Thr 


Gin 


Glu 


He 


Lys 


585 










590 






Gin 


Met 


He 


Asn 


He 


Ser 


Asp 


Tyr 










605 








He 


Thr 


Asn 


Asn 


Arg 


Leu 


Asn 


Asn 








620 










Leu 


He 


Asp 


Gin 


Lys 


Pro 


He 


Ser 






635 










640 


Asn 


Asn 


He 


Met 


Phe 


Lvs 


Leu 


Asp 




650 










655 




He 

X xc 


Tm 


He 


Lys 


Tvr 


Phe 


Asn 


Leu 


665 










670 






Glu 


lie 


Lys 


Asp 


Leu 


Tvr 


Asp 


Asn 










685 








Asp 


Phe 


TrD 


Gly 


Asp 


Tvr 


Leu 


Gin 








700 










Asn 


Leu 


Tvr 


Asp 


Pro 


Asn 


Lvs 


Tvr 






715 










720 


Arg" 


Glv 


Tvr 


Met 


Tvr 


Leu 


Lvs 


Gly 




730 










735 




Asn 


He 


Tvr 


Leu 


Asn 


Ser 


Ser 


Leu 


745 










750 






Lys 


Lys 


Tvr 


Ala 


Ser 


Gly 


Asn 


Lys 










765 








Aiy 


Val 


Tvr 


He 


Asn 


Val 


Val 


Val 








780 










Thr 

X ILL 


Asn 


Ala 


Ser 


Gin 


Ala 


Gly 


Val 






795 










800 


He 


Pro 


Asp 


Val 


Glv 


Asn 


Leu 


Ser 




810 










815 




Acsn 


Asp 


Gin 


Glv 


He 


Thr 


Asn 


Lys 


825 










830 






Asn 


Gly 


Asn 


Asp 


He 


Glv 


Phe 


He 










845 








Ala 


Lys 


Leu 


Val 


Ala 


Ser 


Asn 


Trp 








860 










Ser 


Ara 


Thr 


Leu 


Gly 


Cys 


Ser 


Trp 






875 










880 


Trp 


Gly 


Glu 


Ara 


Pro 


Leu 


Ala 


Leu 




890 










895 




Glv 


Gly 


Ser 


Gly 


Gly 


Gly 


Gly 


Ser 


905 










910 






Val 


Asn 


Asn 


Tro 


Asp 


Leu 


Phe 


Phe 










925 








Asn 


Asp 


Leu 


Asn 


Lys 


Glv 


Glu 


Glu 








940 










Ala 


Ala 


Glu 


Glu 


Asn 


He 


Ser 


Leu 






955 










960 


Thr 


Phe 


Asn 


Phe 


Asp 


Asn 


Glu 


Pro 




970 










975 




Ser 


Ser 


Asp 


He 


He 


Gly 


Gin 


Leu 


985 










990 
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Glu Leu Met Pro Asn lie Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 

995 1000 1005 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 

1010 1015 1020 

His Gly Lys Ser Arg lie Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
1025 1030 1035 1040 

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 

1045 1050 1055 

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 

1060 1065 1070 

Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 

1075 1080 1085 

Asp Lys He Ala Asp He Thr He He He Pro Tyr He Gly Pro Ala 

1090 1095 1100 

Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
1105 1110 1115 1120 

He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala 

1125 1130 1135 

He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 

1140 1145 1150 

Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 

1155 1160 1165 

Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 

1170 H75 1180 

Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
1185 1190 1195 1200 

Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 

1205 1210 1215 

Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asri He Asp Asp 

1220 1225 1230 

Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 

1235 1240 1245 

Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 

1250 1255 1260 

He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
1265 1270 1275 1280 

Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 

1285 1290 1295 

Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 

1300 1305 1310 

He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
1315 1320 1325 

Thr 



<210> 102 
<211> 1323 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (1323) 
<223> BoNT/A-BD-PARl-Xa 

<400> 102 

Met Pro Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 
15 10 15 
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Val 


Asp 


He 


Ala 


Tyr He 


Lvs 


He 








20 








Val 


Lvs 


Ala 


Phe 


Lys He 


His 


Asn 






35 








40 


Asp 


Thr 


Phe 


Thr 


Asn Pro 


Glu 


Glu 




50 








55 




Ala 


Lys 


Gin 


Val 


Pro Val 


Ser 


Tvr 


65 








70 






Asp 


Asii 


Glu 


Lys 


Asp Asn 


Tvr 


Leu 










R5 








He 




Sex* 




Leu 


Glv 








100 

Xvi W 












Tl e» 




IrXXC XX^ 


Glv 


Gly 






IIS 
X x^ 








120 

J- /U \J 


Val 
vox 


Tie 




Thr 


Asn Cys 


He 


Asn 












135 






OCX 


V7XU. 


Glu 


Leu Asn 


Leu 


Val 

VAX 










150 






Tie 


Gin 


Phe 


Glu 


Cys Lys 


Ser 


Phe 










165 












Tyr Gly Ser 


Thr 


Gin 








180 










Phe 


Glv 


Phe 


Glu Glu 


Ser 


Leu 






195 








200 


Clv 


Ala 


Glv 


Lys 


Phe Ala 


Thr 


AiSp 




210 








215 




Lt6U 


He 


His 


Ala Gly His 


Arg 


Leu 


225 








230 






AtQ' 


Val 


Phe 


Lys Val Asn 


Thr 


Asn 










245 






Glu 


Val 


Se3r 


Phe 


Glu Glu 


Leu 


Arg 








260 










Tie 


Asp 


Ser 


Leu Gin 


Glu 


Asn 














280 




Phe 


Lys 


Asp 


He Ala 


Ser 


Thr 












295 






XXJ.X 


XllX 


Ala 


Ser Leu 


Gin 


Tvr 

xyx 


J u ^ 








310 








Leu 


Leu 


Ser Glu Asp 


Thr 


Ser 










325 






Lys 


Phe 


Asp 


Lys 


Leu Tyr 


Lys 


Met 








340 








Asxi 


Phe 


Val 


Lys 


Phe Phe 


Lys 


Val 






355 








360 


Phe 


Asp 


Lys 


Ala 


Val Phe 


Lvs 


He 




370 








375 




Thr 


He 


ijf X 


Asp Gly Phe 


Asn 


Leu 


385 








390 






Phe 


Asn 


Glv 

oxy 


Gin 


Asn Thr 


Glu 


He 










405 






Iiys 


Ash 


Phe 


Thr Gly Leu 


Phe 


Glu 








420 








Gly 


He 


He 


Thr 


Ser Lys 


Thr 


Lys 






435 








440 


Leu 


Leu 


Arg 


Asn 


Ala Leu 


Asn 


Asp 




450 








455 




He 


He 


Asn 


Thr 


Ser He 


Leu 


Asn 


465 








470 






He 


Asp 


Leu 


Ser Arg Tyr 


Ala 


Ser 



upgradable Clostridial Toxins 



Pro 


Asn 


Ala 


Gly 


Gin 


Met 


Gin 


Pro 


25 










30 






Lys 


He 


Trp 


Val 


He 


Pro 


Glu 


Arg 








45 








Gly 


Asp 


Leu 


Asn 


Pro 


Pro 


Pro 


Glu 








60 










Tyr 


Asp 


Ser 


Thr 


Tyr 


Leu 


Ser 


Thr 






75 










80 


Lys 


Gly 


Val 


Thr 


Lys 


Leu 


Phe 


Glu 




90 










95 




Ara 


Met 


Leu 


Leu 


Thr 


Ser 


He 


Val 


105 










110 






Ser 


Thr 


He 


Asp 


Thr 


Glu 


Leu 


Lys 










125 








Val 


He 


Gin 


Pro 


Asp 


Gly 


Ser 


Tyr 








140 










He 


He 


Gly 


Pro 


Ser 


Ala 


Asp 


He 






155 










160 


Gly 


His 


Glu 


Val 


Leu 


Asn 


Leu 


Thr 




170 










175 




Tyr 


He 


Arg 


Phe 


Ser 


Pro 


Asp 


Phe 


185 










190 






Glu 


Val 


Asp 


Thr 


Asn 


Pro 


Leu 


Leu 










205 








Pro 


Ala 


Val 


Thr 


Leu 


Ala 


His 


Glu 








220 










Tyr 


Gly 


He 


Ala 


He 


Asn 


Pro 


Asn 






235 










240 


Ala 


Tyr 


Tyr 


Glu 


Met 


Ser 


Gly 


Leu 




250 










255 




Thr 


Phe 


Gly 


Gly 


His 


Asp 


Ala 


Lys 


265 










270 






Glu 


Phe 


Arg 


Leu 


Tyr 


Tyr 


Tyr 


Asn 










285 








Leu 


Asn 


Lys 


Ala 


Lys 


Ser 


He 


Val 








300 










Met 


Lys 


Asn 


Val 


Phe 


Lys 


Glu 


Lys 






315 










320 


Gly 


Lys 


Phe 


Ser 


Val 


Asp 


Lys 


Leu 




330 










335 




Leu 


Thr 


Glu 


He 


Tyr 


Thr 


Glu 


Asp 


345 










350 






Leu 


Asn 


Arg 


Lys 


Thr 


Tyr 


Leu 


Asn 










365 








Asn 


He 


Val 


Pro 


Lys 


Val 


Asn 


Tyr 








380 










Arg 


Asn 


Thr 


Asn 


Leu 


Ala 


Ala 


Asn 






395 










400 


Asn 


Asn 


Met 


Asn 


Phe 


Thr 


Lys 


Leu 




410 










415 




Phe 


Tyr 


Lys 


Leu 


Leu 


Cys 


Val 


Arg 


425 










430 






Ser 


Leu 


He 


Glu 


Gly 


Arg 


Ser 


Phe 










445 








Leu 


Phe 


Thr 


Glu 


Tyr 


He 


Lys 


Asn 








460 










Leu 


Arg 


Tyr 


Glu 


Ser 


Asn 


His 


Leu 






475 










480 


Lys 


He 


Asn 


He 


Gly 


Ser 


Lys 


Val 
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485 490 495 

Asn Phe Asp Pro He Asp Lys Asn Gin He Gin Leu Phe Asn Leu Glu 

500 505 510 

Ser Ser Lys He Glu Val He Leu Lys Asn Ala He Val Tyr Asn Ser 

515 520 525 

Met Tyr Glu TVsn Phe Ser Thr Ser Phe Trp He Arg He Pro Lys Tyr 

530 535 540 

Phe Asn Ser He Ser Leu Asn Asn Glu Tyr Thr He He Asn Cys Met 
545 550 555 560 

Glu Asn Asn Ser Gly Trp Lys Val Ser Leu Asn Tyr Gly Glu He He 

565 570 575 

Trp Thr Leu Gin Asp Thr Gin Glu He Lys Gin Arg Val Val Phe Lys 

580 585 590 

Tyr Ser Gin Met He Asn He Ser Asp Tyr He Asn Arg Trp He Phe 

595 600 605 

Val Thr He Thr Asn Asn Arg Leu Asn Asn Ser Lys He Tyr He Asn 

610 615 620 

Gly Arg Leu He Asp Gin Lys Pro He Ser Asn Leu Gly Asn He His 
625 630 635 640 

Ala Ser Asn Asn He Met Phe Lys Leu Asp Gly Cys Arg Asp Thr His 

645 650 655 

Arg Tyr He Trp He Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn 

660 665 670 

Glu Lys Glu He Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser Gly He 

675 680 685 

Leu Lys Asp Phe Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro Tyr Tyr 

690 695 700 

Met Leu Asn Leu Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn Asn Val 
705 710 715 720 

Gly He Arg Gly Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser Val Met 

725 730 735 

Thr Thr Asn He Tyr Leu Asn Ser Ser Leu Tyr Arg Gly Thr Lys Phe 

740 745 750 

He He Lys Lys Tyr Ala Ser Gly Asn Lys Asp Asn He Val Arg Asn 

755 760 765 

Asn Asp Arg Val Tyr He Asn Val Val Val Lys Asn Lys Glu Tyr Arg 

770 775 780 

Leu Ala Thr Asn Ala Ser Gin Ala Gly Val Glu Lys He Leu Ser Ala 
785 790 795 800 

Leu Glu He Pro Asp Val Gly Asn Leu Ser Gin Val Val Val Met Lys 

805 810 815 

Ser Lys Asn Asp Gin Gly He Thr Asn Lys Cys Lys Met Asn Leu Gin 

820 825 830 

Asp Asn Asn Gly Asn Asp He Gly Phe He Gly Phe His Gin Phe Asn 

835 840 845 

Asn He Ala Lys Leu Val Ala Ser Asn Trp Tyr Asn Arg Gin He Glu 

850 855 860 

Arg Ser Ser Arg Thr Leu Gly Cys Ser Trp Glu Phe He Pro Val Asp 
865 870 875 880 

Asp Gly Trp Gly Glu Arg Pro Leu Ala Leu Ala Gly Gly Gly Gly Ser 

885 890 895 

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Val Leu Gin Cys 

900 905 910 

He Lys Val Asn Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn 

915 920 925 

Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu He Thr Ser Asp Thr Asn 

930 935 940 

He Glu Ala Ala Glu Glu Asn He Ser Leu Asp Leu He Gin Gin Tyr 
945 950 955 960 
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Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro Glu Asn He Ser He Glu 

965 970 975 

Asn Leu Ser Ser Asp He He Gly Gin Leu Glu Leu Met Pro Asn He 

980 985 990 

Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu Leu Asp Lys Tyr Thr Met 

995 1000 1005 

Phe His Tyr Leu Arg Ala Gin Glu Phe Glu His Gly Lys Ser Arg He 

1010 1015 1020 

Ala Leu Thr Asn Ser Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val 
1025 1030 1035 . 1040 

Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr 

1045 1050 1055 

Glu Ala Ala Met Phe Leu Gly Trp Val Glu Gin Leu Val Tyr Asp Phe 

1060 1065 1070 

Thr Asp Glu Thr Ser Glu Val Ser Thr Thr Asp Lys He Ala Asp He 

1075 1080 1085 

Thr He He He Pro Tyr He Gly Pro Ala Leu Asn He Gly Asn Met 

1090 1095 1100 

Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu He Phe Ser Gly Ala Val 
1105 1110 1115 1120 

He Leu Leu Glu Phe He Pro Glu He Ala He Pro Val Leu Gly Thr 

1125 1130 1135 

Phe Ala Leu Val Ser Tyr He Ala Asn Lys Val Leu Thr Val Gin Thr 

1140 1145 1150 

He Asp Asn Ala Leu Ser Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr 

1155 1160 1165 

Lys Tyr He Val Thr Asn Trp Leu Ala Lys Val Asn Thr Gin He Asp 

1170 1175 1180 

Leu He Arg Lys Lys Met Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala 
1185 1190 1195 1200 

Thr Lys Ala He He Asn Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu 

1205 1210 1215 

Lys Asn Asn He Asn Phe Asn He Asp Asp Leu Ser Ser Lys Leu Asn 

1220 1225 1230 

Glu Ser He Asn Lys Ala Met He Asn He Asn Lys Phe Leu Asn Gin 

1235 1240 1245 

Cys Ser Val Ser Tyr Leu Met Asn Ser Met He Pro Tyr Gly Val Lys 

1250 1255 1260 

Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr 
1265 1270 1275 1280 

He Tyr Asp Asn Arg Gly Thr Leu He Gly Gin Val Asp Arg Leu Lys 

1285 1290 1295 

Asp Lys Val Asn Asn Thr Leu Ser Thr Asp He Pro Phe Gin Leu Ser 

1300 1305 1310 

Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser Thr 
1315 1320 



<210> 103 
<211> 1329 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 

<222> {1)...(1329) 

<223> BONT/A-BD-PAR2 -Trypsin 

<400> 103 
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LI era/., 





iTliC V AX 


Aszx 


xjy o 


fil n 
oxxx 


Ph«a 
jrxic? 






•J 








VciX 


Tl^ Ala 

XXC AJLCl 




Tie 


XJjr o 


Tie 

X X w 




20 










V CL X Uji' 9 


A 1 ;^ Pin p» 

XA.X Ca XTXXw 


Lys 


He 


His 


Asn 




•J •J 








40 


A CSin Til T*' 


pVi^ 'PVir* 


Aszi 


Pro 


Glu 


Glu 
















V7XX1 vcix 


irx u 


Val 

V CLX 


i?CX 










/ u 






ASp aSII 


oXU XiyS 


TV 


TV ctn 
AS XX 


lyx 


T.011 

xj6U 
















lyj. oex 


xixx 


Asp 


L6U 


Pi "vr 




1 nn 
XU U 










Aarg Gxy 


ZXe PsTo 




Trp 


Pi \r 
oXy 


Vaxy 




XXD 








XZ u 




ASp Ixxx 


ASH 


i^ys 


Tl «a 
XXc; 


A en 
ASXX 










1 R 
X J 3 




Arg Ser 


VsXU VyXU 


Leu 


Ash 


Leu 


\7al 
VclX 


14d 






1 R n 
X J u 






Tl m n 


Irlie oXlX 




xjy o 


Clear* 

OCX 








XOD 








TV n^^r TV ct v> 
ASH 


vjxy lyi 


v»xy 


OCX 


xxxx 


fJl n 

\JXXX 




Xou 












VjXy irXXS 


\9XU 


varXvX 


OCX 


Leu 




X^D 










(aXy AX a. 


v»xy Xiy o 


JrxXe 


Al a 


'PllT* 
X iXX 


AcsTi 

AS3J^ 


91 n 








91 S 




Ij6U XlO 


rixs AXo. 


Vjxy 


XI X o 


ax y 


T.Ckii 

XJCU 








Z J u 






iUTy VclX 


Jrxic Xiys 


Ual 

V CIX 


AOXX 


xxxx 


Asn 






OAR 








isXU vax 




VjXU 


VjX U. 


TiOii 
XilsU 


Axy 














Fiie xxe 


ASp oBx 


Leu 


Pi n 


Pi n 


A an 

AOXl 












^ 0 w 


XiyS Fne 


xiys Asp 


Tl o 

xxe 


Ala 


otsx 


X XXX 


o Q n 








9QR 




n <■ 9 m V% ^» 

(jrXy iiur 


inr Axa 


Ser 


Leu 


vjrXxX 


lyr 








OXU 






Jlyi 1j6u 


Xjeu Sgxt 


fii 11 


TV oT\ 
ASp 


xxxx 


WvSX 














XiyS JrI16 


Asp Xjys 




xyx 


xjy 0 


Met 














ASH jrxie 


VciX Xjyo 


Pln^ 


Ph^ 

f xxc 


xjy 0 


Val 




R 








360 


Jcrllc Afi>^ 


xiys Axci 


V CLX 


Phe 


Lys 


He 










375 




iiix xxe 


lyX Aop 


vjxy 




Asn. 


Leu 


Q 














Varxy oxxx 


X^OXX 


Thr 


Glu 


He 






ft v 3 








j_iy O noiA 


Phe Tlur 


Gly 


Leu 


Phe 


Glu 




420 










Gly lie 


He Thr 


Ser 


Lys 


Thr 


Lys 




435 








440 


Lys Val 


Asp Gly 


Thr 


Ser 


His 


Val 


450 








455 




Thr Glu 


Tyr He 


Lys 


Asn 


He 


He 
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Asn Tyr 


Lvs 


Asp Pro 


Val 


Asn 


Gly 


10 








15 




Pro Asn 


Ala 


Gly Gin 


Met 


Gin 


Pro 


25 






30 






Lys He 


Trp 


Val He 


Pro 


Glu 


Arg 






45 








Gly Asp 


Leu 


Asn Pro 


Pro 


Pro 


Glu 






60 








Tyr Asp 


Ser 


Thr Tyr 


Leu 


Ser 


Thr 




75 








80 


Lys Gly 


Val 


Thr Lys 


Leu 


Phe 


Glu 


90 








95 




AX y L«. 


Leu 


Leu Thr 


Ser 


He 


Val 


1 ns 

X VJ 






110 








He 


Asp Thr 


Glu 


Leu 


Lvs 






125 








Val He 


Gin 


Pro Asp 


Gly 

W A J 


Ser 


Tyr 






140 








Tie Tie 


Glv 


Pro Ser 


Ala 


Asp 


He 




155 








160 


Gly His 


Glu 


Val Leu 


Asn 


Leu 


Thr 


170 








175 




Tyr Xle 


Arcr 


Phe Ser 


Pro 


Asp 


Phe 


185 






190 






Glu Val 


Asp 


Thr Asn 


Pro 


Leu 


Leu 






205 








Pro Ala 


Val 


Thr Leu 


Ala 


His 


Glu 






220 








Tvr Glv 


Xle 


Ala He 


Asn 


Pro 


Asn 




235 








240 


Ala Tyr 


Tvr 


Glu Met 


Ser 


Gly 


Leu 


250 








255 




Thr Phe 


Glv 


Gly His 


Asp 


Ala 


Lys 


265 






270 






Glu Phe 


Arcr 

A.*, y 


Leu Tyr 


Tvr 


Tvr 


Asn 






285 








Leu Asn 


Lys 


Ala Lys 


Ser 


He 


Val 






300 








Met Lys 


Asn 


Val Phe 


Lvs 


Glu 


Lys 




315 








320 


Gly Lys 


Phe 


Ser Val 


Asp 


Lys 


Leu 


330 








335 




Leu Thr 


Glu 


He Tyr 


Thr 


Glu 


Asp 


345 






350 






Leu Asn 


Ara 


Lys Thr 


Tvr 


Leu 


Asn 






365 








Asn XXe 


Val 


Pro Lys 


Val 


Asn 


Tyr 






380 








Arg Asn 


Thr 


Asn Leu 


Ala 


Ala 


Asn 




395 








400 


Asn Asn 


Met 


Asn Phe 


Tlir 


Lys 


Leu 


410 








415 




Phe Tyr 


Lys 


Leu Leu 


Cys 


Val 


Arg 


425 






430 






Ser Leu 


Gly 


Arg Ser 


Leu 


He 


Gly 






445 








Thr Gly 


Ala 


Leu Asn 


Asp 


Leu 


Phe 






460 








Asn Thr 


Ser 


He Leu 


Asn 


Leu 


Arg 
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465 






470 




475 








480 




Glu 


Ser Asn 


His Leu 


He Asp Leu Ser 


Arg 


Tyr Ala 


Ser 


Lys 


He 






485 


490 








495 




Asn 


He 


Gly Ser 


Lys Val 


Asn Phe Asp Pro 


He 


Asp Lys 


Asn 


Gin 


He 






500 




505 






510 






Gin 


Leu 


Phe Asn 


Leu Glu 


Ser Ser Lys He 


Glu 


Val He 


Leu 


Lys 


Asn 






515 




520 




525 








Ala 


He 


Val Tyr 


Asn Ser 


Met Tyr Glu Asn 


Phe 


Ser Thr 


Ser 


Phe 


Trp 




530 






535 




540 








He 


Arg 


He Pro 


Lvs Tvr 


Phe Asn Ser He 


Ser 


Leu Asn 


Asn 


Glu 


Tyr 


545 




550 




555 








560 


Thr 


He 


He Asn 


Cys Met 


Glu Asn Asn Ser 


Gly 


Trp Lys 


Val 


Ser 


Leu 








565 


570 








575 






Tyr 


Gly Glu 


He He 


Trp Thr Leu Gin 


Asp 


Thr Gin 


Glu 


He 


Lys 




580 




585 






590 










Val Val 


Phe Lys 


Tvr Ser Gin Met 


He 


Asn He 


Ser 


Asp 


Tyr 






~/ J7 -J 




600 




605 








lie 


Asn 


Arg Trp 


He Phe 


Val Thr He Thr 


Asn 


Asn Arg 


Leu 


Asn 


Asn 




610 






615 




620 










Lys 


Xle Tyr 


He Asn 


Gly Arg Leu He 


Asp 


Gin Lys 


Pro 


He 


Ser 


625 




630 




635 








640 


Asxi 


Leu 


Gly Asn 


He His 


Ala Ser Asn Asn 


He 


Met Phe 


Lys 


Leu 


Asp 






645 


650 








655 




Glv 


Cys 


Arg Asp 


Thr His 


Arg Tyr He Trp 


He 


Lys Tyr 


Phe 


Asn 


Leu 




660 




665 






670 






Phe 


Asp 


Lys Glu 


Leu Asn 


Glu Lys Glu He 


Lys 


Asp Leu 


Tyr 


Asp 


Asn 




675 




680 




685 








Gin 


Ser 


Asn Ser 


Gly He 


Leu Lys Asp Phe 


Trp 


Gly Asp 


Tyr 


Leu 


Gin 




690 






695 




700 








Tyr 


Asp 


Lys Pro 


Tvr Tvr 


Met Leu Asn Leu 


Tyr 


Asp Pro 


Asn 


Lys 


Tyr 


705 






710 




715 








720 


Val 


Asp 


Val Asn 


Asn Val 


Gly He Arg Gly 


Tyr 


Met Tyr 


Leu 


Lys 


Gly 






725 


730 








735 




Pro 


Arg 


Gly Ser 


Val Met 


Thr Thr Asn He 


Tyr 


Leu Asn 


Ser 


Ser 


Leu 




740 




745 






750 








Arg 


Gly Thr 


Lys Phe 


He He Lys Lys 


Tyr 


Ala Ser 


Gly 


Asn 


Lys 




755 




760 




765 












He Val 


Arcr Asn 


Asn Asp Arg Val 


Tyr 


He Asn 


Val 


Val 


Val 




770 






775 




780 










Asn 


Lvs Glu 


Tvr Arcr 


Leu Ala Thr Asn 


Ala 


Ser Gin 


Ala 


Gly 


Val 


785 






790 




795 








800 


Glu 


Lys 


He Leu 


Ser Ala 


Leu Glu He Pro 


Asp 


Val Gly 


Asn 


Leu 


Ser 






805 


810 








815 




Gin 


Val 


Val Val 


Met Lys 


Ser Lys Asn Asp 


Gin 


Gly He 


Thr 


Asn 


Lys 






820 




825 






830 






Cvs 


Lvs 


Met Asn 


Leu Gin 


Asp Asn Asn Gly 


Asn 


Asp Xle 


Gly 


Phe 


He 






835 




840 




845 








Gly 


Phe 


His Gin 


Phe Asn 


Asn He Ala Lys 


Leu 


Val Ala 


Ser 


Asn 


Trp 




850 






855 




860 








Tvx 


Asn 


Arg Gin 


He Glu 


Arg Ser Ser Arg 


Thr 


Leu Gly 


Cys 


Ser 


Trp 


865 






870 




875 








880 


Glu 


Phe 


He Pro 


Val Asp 


Asp Gly Trp Gly 


Glu 


Arg Pro 


Leu 


Ala 


Leu 








885 


890 








895 




Ala 


Gly 


Gly Gly 


Gly Ser 


Gly Gly Gly Gly 


Ser 


Gly Gly 


Gly 


Gly 


Ser 






900 




905 






910 






Ala 


Leu 


Val Leu 


Gin Cys 


He Lys Val Asn 


Asn 


Trp Asp 


Leu 


Phe 


Phe 






915 




920 




925 








Ser 


Pro 


Ser Glu 


Asp Asn 


Phe Thr Asn Asp 


Leu 


Asn Lys 


Gly 


Glu 


Glu 




930 






935 




940 
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He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He Ser Leu 
945 950 955 960 

Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 

965 970 975 

Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 

980 985 990 

Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 

995 1000 1005 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 

1010 1015 1020 

His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
1025 1030 1035 1040 

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 

1045 1050 1055 

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 

1060 1065 1070 

Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 

1075 1080 1085 

Asp Lys He Ala Asp He Thr He He He Pro Tyr He Gly Pro Ala 

1090 1095 1100 

Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
1105 1110 1115 1120 

He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala 

1125 1130 1135 

He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 

1140 1145 1150 

Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 

1155 1160 1165 

Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 

1170 1175 1180 

Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
1185 1190 1195 1200 

Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 

1205 1210 1215 

Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 

1220 1225 1230 

Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 

1235 1240 1245 

Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 

1250 1255 1260 

He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
1265 1270 1275 1280 

Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 

1285 1290 1295 

Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 

1300 1305 1310 

He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
1315 1320 1325 

Thr 



<210> 104 
<211> 1323 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
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<222> (1) . . . (1323) 
<223> BoNT/A-BD-PAR2-Xa 



<4Q0> 104 








Met Pro Phe 


Val Asn Lys 


Cj±n 


Fne 


1 


c 
0 






Val Asp lie 


Ala Tyr He 


Lys 


lie 




20 






Val Lys Ala 


Phe Lys He 


His 


Asn 


35 






40 


Asp Thr Phe 


Thr Asn Pro 


Glu 


Glu 


50 




55 




Ala Lys Gin 


Val Pro Val 


Ser 


Tyr 


65 


70 






Asp Asn Glu 


Lys Asp Asn 


Tyr 


Leu 




85 






Arg lie Tyr 


Ser Thr Asp 


Leu 


Gly 




100 






Arg Gly lie 


Pro Phe Trp 


Gly 


Gly 


115 






120 


Val lie Asp 


Thr Asn Cys 


He 


Asn 


130 




lib 




Arg Ser Glu 


Glu Leu Asn 


Leu 


Val 


145 


IdO 






lie Gin Phe 


Glu Cys Lys 


Ser 


Pne 




165 






Arg Asn Gly 


Tyr Gly Ser 


Thr 


Gin 




180 






Thr Phe Gly 


Phe Glu Glu 


Ser 


Leu 


195 






200 


Gly Ala Gly 


Lys Phe Ala 


Thr 


Asp 


210 




215 




Leu lie His 


Ala Gly His 


Arg 


Leu 


225 


230 






Arg Val Phe 


Lys Val Asn 


Thr 


Asn 




245 






Glu Val Ser 


Phe Glu Glu 


Leu 


Arg 




260 






Phe lie Asp 


Ser Leu Gin 


Glu 


Asn 


275 






r\ c% r\ 

280 


Lys Phe Lys 


Asp He Ala 


Ser 


Thr 


290 




O ft c 




Gly Thr Thr 


Ala Ser Leu 


Gin 


Tyr 


305 


olO 






Tyr Leu Leu 


Ser Glu Asp 


Thr 


Ser 




"i o c 






Lys Phe Asp 


Lys Leu Tyr 


Lys 


jxieu 










Asn Pne Val 


Lys Pne Pne 


Lys 


vai 


R R 






«^ o u 


Phe Asp Lys 


Ala Val Phe 


Lys 


He 


370 




375 




Thr lie Tyr 


Asp Gly Phe 


Asn 


Leu 


385 


390 






Phe Asn Gly 


Gin Asn Thr 


Glu 


He 




405 






Lys Asn Phe 


Thr Gly Leu 


Phe 


Glu 




420 






Gly He He 


Thr Ser Lys 


Thr 


Lys 



Asn Tvx Lvs 


Asp 


Pro Val 


Asn 


Gly 


10 






15 






Glv 


Gin Met 


Gin 


Pro 






30 






XJ jr is MJUsS X X ^ 


Val 

V CIX 


Xle Pro 


Glu 


Arg 






45 






r^Txy AoT^ T>oii 
laXjr AoJ^ JLJCSUi 


2V en 

fXDlX 


Pro Pro 


Pro 


Glu 




fin 








xyr Asp 06X^ 


X IIx 


Xj^X XJCIX 




Thr 










80 


jjys oxy vax 


XllX 


XI a xjcvi 


Phe 


Glu 








95 




2\,rTT Ti^ll 


Leu 


Thr Ser 


He 


Val 






110 






C air T*Vi T" T T o 
06x XXIX J.Xts 




TTit" Olu 

X IXX wX IX 


Leu 


Lys 






125 






VCtX urjL.li 


Pro 


Asn Glv 


Ser 


Tvr 




140 








Tie* Tie Glv 


Pro 


Ser Ala 


Asp 


He 


155 








160 


Glv His Glu 

IXJLO V3JLU 


Val 


Leu Asn 


Leu 


Thr 


T 70 

X r V 






175 




TvT* Tie Arcf 


Phe 


Ser Pro 


ASD 


Phe 


X O ~J 




190 






nin Val Asti 


Thr 


Asn Pro 


Leu 


Leu 






205 






Py*o A1 a ITfl 1 

XT X U AXCl vCLX 


Thr 


Leu Ala 


His 


Glu 




220 








THrv rZl \r Tie 

XjrX l^Xjr XXV 


Ala 

AXCl 


Tie Asn 

XXw X10AJ> 


Pro 


Asn 


o ^ 








240 


AXa xjrX xj^x 


Glu 


Met Ser 


Glv 


Leu 


^ ^ V/ 






255 




xiix xriic? \3xy 


fil V 


Hiq Asn 

11 X O AO^ 


Ala 


Lys 






270 






niii Phe Arcs 


Leu 


Tyr Tyr 


Tvr 


Asn 






285 






Tieii AcsTi TjVS 


Ala 


Lvs Ser 


He 


Val 




300 








Met* TiV*; Asn 


Val 


Phe Lys 


Glu 


Lvs 


315 








320 


Glv Lvs Phe 


Ser 


Val Asp 


Lys 


Leu 


330 






335 




Leu Thr Glu 


He 


Tyr Thr 


Glu 


Asp 


345 




350 






Leu Asn Arg 


Lys 


Thr Tyr 


Leu 


Asn 






365 






Asn He Val 


Pro 


Lys Val 


Asn 


Tyr 




380 








Arg Asn Thr 


Asn 


Leu Ala 


Ala 


Asn 


395 








400 


Asn Asn Met 


Asn 


Phe Thr 


Lys 


Leu 


410 






415 




Phe Tyr Lys 


Leu 


Leu Cys 


Val 


Arg 


425 




430 






Ser Leu He 


Glu 


Gly Arg 


Ser 


Leu 
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440 


±X& o±y •"Jr^ 


V aX 


Ala 


JJC-U 




Asp 










ASS 




XJL6 J.±6 rVSn 






Tl <a 
XXO 


JJCU 










ft / u 






JLX6 iJCU 


Cot* 
OCX 




xyx 


Al a 


Ser 














aszi Fne Asp 


Pro 


Tl o 

xxe 


Asp 


Xiyo 


A en 




3 u u 










Oa^^ T^re* 

oej. ocj: JjyS 


xxe 


oXU 


VaX 


Tl 0 
X xt? 




OLD 










DZ U 


JAQZ Tyr KsXM 


Asn 


Jrne 


Ser 


T»Vi-*- 

iiir 


oer 














Phe Asn Ser 


xie 


Ser 


Leu 


Asn 


Asn 


545 






c n 






Glu Asn Asn 


Ser 


trxy 


Trp 


Lys 


vax 






c c c 








irp ixii jjeu 


ijXn 


Asp 


Txir 


nil n 


Rl 11 




con 










Tyr Ser Gin 


Meu 


xxe 


Asn 


Tl 0 

xxe 


Ser 












0 u u 


vsix inr ±J.e 


xnr 


Asn 


Asn 


Axy 




blU 








OXD 




V5±y ATy JjSU 


xxe 


Asp 


Cl n 


xiy 0 


Vim 








0 J u 






iLia. oer Asn 


Asn 


Tl la 
XXc^ 


Mot- 




JJ 0 














Arg ijrT ±±e 


Trp 


Tl o 
XXc 


Lys 


lyr 






ODU 










o±u uys oXU 


XX6 


T.xro 








b / D 










0 0 u 


Leu Lys Asp 


Jrne 


Trp 


ijxy 


Asp 


lyr 


byu 








D!7D 




Met Leu Asn 


Leu 


Tyr 


Asp 


Pro 


A en 


705 






/xu 






GJLy lie Arg 


VaXy 


Tyr 


£ieu 


lyr 


X16U 






/ZD 








Thr Thr Asn 


xxe 


Tyr 


Leu 


Asn 


Ser 




n A f\ 










ixe xJLe Lys 


Lys 


Tyr 


& 1 a 

AXa 


Cov* 

oer 


toxy 


*7 C C 










7fin 

f D U 


Asn Asp Arg 


Va.X 


Tyr 


Tl a 
XXc 


A en 


Val 


/ /U 








77S 
/ / D 




Leu Ala. Tlxr 


Asn 


Al a 
AXoL 


Coy* 


nl n 


Al a 


/ oD 












lieu vvxu xxe 


Pro 


Aop 


Val 
vax 










O U«7 








oer Xrys Asn 




Rl n 




lie 


Thr 














ASp Aoll Aoll 




Asn 


Asp 


lie 


Glv 












RAO 


XXOII XJLCi AXCl 


TjVS 


Leu 


Val 


Ala 


Ser 


850 








855 




Arg Ser Ser 


Arg 


Thr 


Leu 


Gly 


Cys 


865 






870 






Asp Gly Trp 


Gly 


Glu 


Arg 


Pro 


Leu 






885 








Gly Gly Gly 


Gly 


Ser 


Gly 


Gly 


Gly 
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445 



TiOii pVio 


Thr 


Glu 


Tvr 


lie 


Lys 


Asn 






460 












Tvr 


Glu 


Ser 


TVsn 


His 


Leu 




475 










480 


Ti\7Q Tip 


Asn 


lie 


Glv 


Ser 


Lvs 


Val 


AQO 










495 




d n T 1 0 

oXiJL XXC 


fJl n 
oxu 


TiOii 

XJC u 


Phe 


Asn 


Leu 


Glu 


505 








510 






T Are A en 
Xjyo Aoll 


Al a 

AXO 


Tip 
xxe 


Val 

V CLX 


xyx 


Asn 


Ser 








525 








irne xrp 


Tl 0 

XXc; 


AX y 


Tip 
xxcs 


JT X W 


XJj[ 0 


Tvr 






540 










oxu lyx 


XXIX 


Tl P 
xxe? 


Tl P 

XXQ 


AiSXX 




Met 














560 


Gov* T.011 

oer Xieu 


A on 


lyr 


oxy 


Rill 
OX u 


Tie 

xxo 


He 


C7n 
D / u 










575 




Xle Lys 


r*! n 


Arg 


\7a 1 
VctX 


Val 

V ClX 


Php 












590 






Asp lyx 


Tl 0 
XX6 


Asn 


AX y 




He 

XX7 


Phe 








605 








A en Tien 
ASH Aoll 


COT^ 
OCX 


T Are 


Tie 

XXC7 


lyx 


lie 


Asn 






670 










Tl 0 Cpt- 


A en 

ASH 


Leu 


Glv 


Asn 


He 


His 




635 










640 




ni V 


Cys 


AT*cr 
"J- y 


Asp 


Thr 


His 


650 










655 




Aon T>oii 


Plio 


A en 


Lys 


Glu 


Leu 


Asn 










670 






A er^ A en 


ni n 


OCX 


Asn 


Ser 


Glv 


He 








685 








T.011 ^1 n 


lyx 


A en 


Lys 


Pro 


xyx 


Tvr 






700 










Xiys ±yx 


V CIX 


A en 


Val 

V CIX 


Asn 


Asn 


Val 




71 S 

/ X J 










720 


T^re /^l ^r 

Xiys vaxy 


jfJL\J 


Axy 


ViXjr 


.Cpt* 


Val 


Met 












735 




ber Xieu 


Tyr 


Arg 


nl ^7' 


X IIX 


T»ve 


Phe 


7AS 








750 






A en T.we 

ASH xiys 


A en 


A en 


Tie 

XX«7 


Val 


AXy 


Asn 








765 








VaX VdJ. 


T Are 


A en 


Lys 


Glu 


Tvr 

xy X. 


Arg 






780 










^1^7 Val 


fill! 

oxu 


Lys 


lie 


Leu 


Ser 


Ala 




795 










800 


TiPTl 5^PT* 


Gin 


Val 


Val 


Val 


Met 


Lvs 


810 

0 X v 










815 




Acn TiVe 




Lys 


Met 


Asn 


Xj€U 


Gin 


825 








830 






pVio Tl P 




Phe 


His 


Gin 


Phe 


Asn 








845 








Asn Trp 


Tyr 


Asn 


Arg 


Gin 


lie 


Glu 






860 










Ser Trp 


Glu 


Phe 


He 


Pro 


Val 


Asp 




875 










880 


Ala Leu 


Ala 


Gly 


Gly 


Gly 


Gly 


Ser 


890 










895 




Gly Ser 


Ala 


Leu 


Val 


Leu 


Gin 


Cys 



905 910 
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He Lys Val Asn Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn 

915 920 925 

Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu He Thr Ser Asp Thr Asn 

930 935 940 

He Glu Ala Ala Glu Glu Asn He Ser Leu Asp Leu He Gin Gin Tyr 
945 950 955 960 

Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro Glu Asn He Ser He Glu 

965 970 975 

Asn Leu Ser Ser Asp He He Gly Gin Leu Glu Leu Met Pro Asn He 

980 985 990 

Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu Leu Asp Lys Tyr Thr Met 

995 1000 1005 

Phe His Tyr Leu Arg Ala Gin Glu Phe Glu His Gly Lys Ser Arg He 

1010 1015 1020 

Ala Leu Thr Asn Ser Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val 
1025 1030 1035 1040 

Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr 

1045 1050 1055 

Glu Ala Ala Met Phe Leu Gly Trp Val Glu Gin Leu Val Tyr Asp Phe 

1060 1065 1070 

Thr Asp Glu Thr Ser Glu Val Ser Thr Thr Asp Lys He Ala Asp He 

1075 1080 1085 

Thr He He He Pro Tyr He Gly Pro Ala Leu Asn He Gly Asn Met 

1090 1095 1100 

Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu He Phe Ser Gly Ala Val 
1105 1110 1115 1120 

He Leu Leu Glu Phe He Pro Glu He Ala He Pro Val Leu Gly Thr 

1125 1130 1135 

Phe Ala Leu Val Ser Tyr He Ala Asn Lys Val Leu Thr Val Gin Thr 

1140 1145 1150 

He Asp Asn Ala Leu Ser Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr 

1155 1160 1165 

Lys Tyr He Val Thr Asn Trp Leu Ala Lys Val Asn Thr Gin He Asp 

1170 1175 1180 

Leu He Arg Lys Lys Met Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala 
1185 1190 1195 1200 

Thr Lys Ala He He Asn Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu 

1205 1210 1215 

Lys Asn Asn He Asn Phe Asn He Asp Asp Leu Ser Ser Lys Leu Asn 

1220 1225 1230 

Glu Ser He Asn Lys Ala Met He Asn He Asn Lys Phe Leu Asn Gin 

1235 1240 1245 

Cys Ser Val Ser Tyr Leu Met Asn Ser Met He Pro Tyr Gly Val Lys 

1250 1255 1260 

Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr 
1265 1270 1275 1280 

He Tyr Asp Asn Arg Gly Thr Leu He Gly Gin Val Asp Arg Leu Lys 

1285 1290 1295 

Asp Lys Val Asn Asn Thr Leu Ser Thr Asp He Pro Phe Gin Leu Ser 

1300 1305 1310 

Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser Thr 
1315 1320 



<210> 105 
<211> 1329 
<212> PRT 
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<220> 

<221> PEPTIDE 

<222> (1) (1329) 

<223> BoNT/A-BD-PARS -Thrombin 



<400> 105 



Met Pro 


Phe Val Asn Lvs 


Gin 


Phe Asn Tyr 


Lys Asp 


Pro 


Val 


Asn 


Gly 


1 
J. 






10 








15 




Val Asn 


Tie Ala Tv3r He 


Lys 


He Pro Asn 


Ala Gly 


Gin 


Met 


Gin 


Pro 






25 






30 






y/ci<L isys 


Zil A PVi^ TiVQ Tie 


His 


Asn Lvs Tie 


Trp Val 


He 


Pro 


Glu 


Arg 








40 




45 








TV c?T^ rpVi -w»» 


iriXc Aoii ir^KJ 


Glu 


Gill Glv A^rj 


Leu Asn 


Pro 


Pro 


Pro 


Glu 






55 




60 










AXa ijys 


CZlr\ Vfil Pto Val 

V3XXI VCLX fJUVy V CiX 


Ser 


'PvT- Tvr AST) 


Ser Thr 


Tvr 


Leu 


Ser 


Thr 




70 






75 








80 


TV en 2V QTi 


ni u Lvs Asi3 Asn. 


Tvr 


Leu Lys Gly 


Val Thr 


Lys 


Leu 


Phe 


Glu 


85 




90 








95 






Tvr fleT Thu? Ast) 

Xj^iL WCtJa XXlaL f%i9^ 


Leu 


Gly Arg Met 


Leu Leu 


Thr 


Ser 


He 


Val 


100 




105 






110 






Arg" Gly 


He Pro Phe Trp 


Glv 


Gly Ser Thr 


He Asp 


Thr 


Glu 


Leu 


Lys 




115 




120 




125 








Val Tie 


Ast) ThjT Asn Cvs 


He 


Asn Val He 


Gin Pro 


Asp 


Gly 


Ser 


Tyr 


130 




135 




140 










Arg Ser 


filii Glu Leu Asn 


Leu 


Val He He 


Gly Pro 


Ser 


Ala 


Asp 


He 




150 






155 








160 




Pile m u f*vs Lvs 


Ser 


Phe Gly His 


Glu Val 


Leu 


Asn 


Leu 


Thr 




165 




170 








175 




TV YTf A Qn 


nlv Tvr Glv Ser 


Thr 


Gin Tyr He 


Arg Phe 


Ser 


Pro 


Asp 


Phe 




180 

X 0 u 




185 






190 






J. li-L IrlXC 


Glv Phe Glu Glu 


Ser 


Leu Glu Val 


Asp Thr 


Asn 


Pro 


Leu 


Leu 




1 




200 




205 










Ol V Tivcs P*he Ala 


Thr 


A^"D Piro Ala 


Val Thr 


Leu 


Ala 


His 


Glu 


91 0 




215 




220 










Leu lie 


Wi Q Ala Glv Wi^ 


AT*cr 


Leu Tvr Glv 


He Ala 


He 


Asn 


Pro 


Asn 




230 






235 








240 




Phe Lvs Val Asn 


Thr 


Asn Ala Tyr 


Tyr Glu 


Met 


Ser 


Gly 


Leu 


245 




250 








255 




Glu Val 


Ser Phe Glu Glu 


Leu 


Arg Thr Phe 


Gly Gly 


His 


Asp 


Ala 


Lys 




260 




265 






270 






Phe lie 


Asp Ser Leu Gin 


Glu 


Asn Glu Phe 


Arg Leu 


Tyr 


Tyr 


Tyr 


Asn 




275 




280 




285 








Lys Phe 


Lys Asp He Alci 


Ser 


Thr Leu Asn 


Lys Ala 


Lys 


Ser 


He 


Val 


290 




295 




300 










Gly Thr 


Thr Ala Ser Leu 


Gin 


Tyr Met Lys 


Asn Val 


Phe 


Lys 


Glu 


Lys 


305 


310 






315 








320 


Tyr Leu 


Leu Ser Glu Asp 


Thr 


Ser Gly Lys 


Phe Ser 


Val 


Asp 


Lys 


Leu 


325 




330 








335 




Lys Phe 


Asp Lys Leu Tyr 


Lys 


Met Leu Thr 


Glu He 


Tyr 


Thr 


Glu 


Asp 




340 




345 






350 






Asn Phe 


Val Lys Phe Phe 


Lys 


Val Leu Asn 


Arg Lys 


Thr 


Tyr 


Leu 


Asn 




355 




360 




365 








Phe Asp 


Lys Ala Val Phe 


Lys 


He Asn He 


Val Pro 


Lys 


Val 


Asn 


Tyr 


370 




375 




380 










Thr He 


Tyr Asp Gly Phe 


Asn 


Leu Arg Asn 


Thr Asn 


Leu 


Ala 


Ala 


Asn 


385 


390 






395 








400 


Phe Asn 


Gly Gin Asn Thr 


Glu 


He Asn Asn 


Met Asn 


Phe 


Thr 


Lys 


Leu 




405 




410 








415 




Lys Asn 


Phe Thr Gly Leu 


Phe 


Glu Phe Tyr 


Lys Leu 


Leu 


Cys 


Val 


Arg 
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425 








430 






Ksxy 


X J.6 


Tl o 


XiXX 


Cor* 

OCX 


jjy o 


±xxx 


XI o 


Qey T»eii 

wCX XJCU 


He 


Lys 


Thr 


Phe 


Ara 


Gly 
















^ T± w 








445 










irxU 


It X 




Cot* 
OCX 


iriic 


Glu 


Glu 


Phe Pro 


Ala 


Leu 


Asn 


Asp 


Leu 


Phe 














455 








460 










T"h"r 

J. IIX 


V7X li. 


ryj. 


xxc 




Aon 


Tie 

XXC 


He 


Aan ThT 


Ser 


He 


Leu 


Asn 


Leu 


Arg 


^ O J 










A7n 

'at i \1 








475 










480 


ryi: 


OXLL 


OCX 




XIX is 


T.011 
XJCLl 


Tie 

XXC 


"Of 


Tieii Ser 

XJCU ki^CX 


Arg 


Tvr 


Ala 


Ser 


Lvs 


He 










'dtOD 








490 










495 




ASIl 


Tl O 


v»-Ly 


OCX 


T Are 


VaX 


TV on 


irxxc 


A Qn Pt*o 
xrx V 


He 


Asp 


Lys 


Asn 


Gin 


He 


















505 

3 V/3 








510 








Ii6U 


13 Via 


Asn 


Leu 


oXu 


Ser 


C Q >- 

OCX 


T^ra Tl A 
XjyS XXc 


OXlX 


Val 
V ax 


Tie 

X xc 


XJCU 


Lys 


Asn 






CI c; 


















595 










±xe 


Vax 


Tyr 


Asn 


Ser 


luc u 


Ayr 


Ol n Aan 
VsXU AoXX 


Phe 


OCX 


Thr 


Ser 

wcx 


Phe 


Tro 

XXf 






















540 












Arg 


Tl o 


Pro 


Lys 


Tyr 


irllc 


Asn 


Qev Tl e 

OcX XXc 


OCX 


XJCU 


Ai9XX 


Asn 


Glu 


Tvr 
xyx 


K /I 










DDU 








R5R 

3 3 










560 




Tl A 


Tl <a 

xxe 


Asn 


Cys 


jxieu 


oXU 


Asn 


nSXX OCX 


fil V 


xxp 


TiVQ 


Val 


Ser 


Leu 










ODD 








570 
3 / U 










575 




Asn 


Tyr 


^21 M- 

oxy 


r'l n 


Tl o 
XXc 


Tl o 
XXc 


±rp 


Thy" 

XXlx 


T«<aii <^1 n 

XJCIX \7XXX 


Aqt) 

AOjuf 


Thr 
xxxx 


Gin 


Glu 


He 


Lys 








Do U 










5R5 
303 








590 

<j ^ \j 








Arg 


VaX 


VaX 


irne 


Lys 


Tyr 


Got* 
Ocx 


f2l n Mol- 
oXlX iTlcl« 


Tl e 

XXc 


A on 

AOXX 


Tl e 

XXC 


Ser 


Asp 


















*^00 








605 








X J.C: 




AXvj 




Tie 

XXC 


Phe 


Val 


Thr 


He Thr 


Asn 


Asn 


Arg 


Leu 


Asn 


Asn 




D X U 










ox^ 








620 










OCX 


T.wej 


Tip 
xxc: 


xyx 


Tie 

XXC 






Attt 

AX 


Leu He 


Asp 


Gin 


Lys 


Pro 


He 


Ser 












O J \i 








635 










640 




XICLL 


ni V 

varxy 




lie 


His 


Ala 


Ser 


AsTi Asn 


He 


Met 


Phe 


Lvs 


Leu 


ASD 










\j*±j 








650 

VJ «J 










655 












±ilX 


IXXO 


AX ^ 


lyx 


Tie Tttj 

XXC X Xf 


He 


Lys 


Tvr 
xyx 


Phe 


Asn 


Leu 








oou 










665 

o u «j 








670 






"Din A 


Asp 


Liys 


oxu 


Li6U 


Asn 


nl n 

ox IX 




rjlii Tie 

ox IX XXC 


xj_y o 


TV or> 


Leu 


xyx 




Ajsn 






D / D 










u O vy 








6R5 










S6r 


Asn 


oer 


r'l -vr 

oxy 


Tl i=» 
XXc 


Leu 


xiy o 


A am "Dh o 

IrXXC 


ixp 


fil \T 
wxy 






Leu 


Gin 




con 


















700 










Tyr 


Asp 


uys 


IrX 


lyr 


lyr 


xuc 


XJCVX 


Aqti Tien 

AOXX XJCU 




A«srj 

AOJ^ 


Pro 


Asn 


Lys 


Tvr 

xyx 


/Uo 










71 n 
/xu 








71 R 
/ X3 










720 




Asp 






TV on 


Val 
V ax 


V3X jr 


Tie 

XXC 


Attt f^l v 
AX y vjx 


ly X 


Met 


xyx 


Leu 


Lys 


Glv 








79^^ 
f £D 








7*^0 

/ 3 U 










735 

/ oJ 'J 




Pro 


Arg 


r'l tr 

Ljxy 


Ser 


\Ts» 1 
VaX 


Mot- 
mcu 


Xxxx 


1 XIX 


Acn Tl o 

AOXX XXC 


ryr 


XJCU 


A an 
Ajaxx 


i^CX 


Coy* 
l7CX 


Leu 








740 










745 








750 






Tyr 


Arg 


oxy 


XXlx 


Lys 


irxxc 


Tl e 
XXc 


Tie 

XXC 


XJ jr o J-ljr a 




Al a 
x^xa 


OCX 


filv 

VJX 


Asn 


Lys 






7RR 










760 








765 










7\ on 


Tie 
xxc 


V ax 


XXL y 


A^n 


AOXX 




Arg Val 


xyx 


He 


Asn 


Val 


Val 


Val 




770 
/ t u 










775 








780 














Xjys 


Glu 


xyx 


Arg 


Leu 


Ala 


Thr Asn 


Ala 


Ser 


Gin 


Ala 


Glv 


Val 


/ 










790 








795 










800 


m 11 


Lys 


Tl e 
XXc; 




OCX 


Ala 


Leu 


Glu 


lie Pro 


Asp 


Val 


Glv 


Asn 


Leu 


Ser 










805 








810 










815 




m n 

V7X11 


V CIX 


V CIX 


Val 


Met 


Lys 


Ser 


Lys 


Asn Asp 


Gin 


Glv 


He 


Thr 


Asn 


Lys 


















825 








830 








TaTC! 

XI jr o 


M^h 
i.u,c: i« 




XJCU 


Gin 

V3XXX 




Asn 


Asn Glv 


Asn 


Asp 


He 


Glv 
oxy 


Phe 


He 
















RAO 








R45 

0^3 








Gly 


Phe 


His 


Gin 


Phe 


Asn 


Asn 


He 


Ala Lys 


Leu 


Val 


Ala 


Ser 


Asn 


Trp 




850 










855 








860 










Tyr 


Asn 


Arg 


Gin 


He 


Glu 


Arg 


Ser 


Ser Arg 


Thr 


Leu 


Gly 


Cys 


Ser 


Trp 


865 










870 








875 










880 


Glu 


Phe 


lie 


Pro 


Val 


Asp 


Asp 


Gly 


Trp Gly 


Glu 


Arg 


Pro 


Leu 


Ala 


Leu 










885 








890 










895 
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Ala Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser 

900 905 910 

Ala Leu Val Leu Gin Cys lie Lys Val Asn Asn Trp Asp Leu Phe Phe 

915 920 925 

Ser Pro Ser Glu Asp Asn Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu 

930 935 940 

He Thr Ser Asp Thr Asn He Glu Ala Ala Glu Glu Asn He Ser Leu 
945 950 955 960 

Asp Leu He Gin Gin Tyr Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro 

965 970 975 

Glu Asn He Ser He Glu Asn Leu Ser Ser Asp He He Gly Gin Leu 

980 985 990 

Glu Leu Met Pro Asn He Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu 

995 1000 1005 

Leu Asp Lys Tyr Thr Met Phe His Tyr Leu Arg Ala Gin Glu Phe Glu 

1010 1015 1020 

His Gly Lys Ser Arg He Ala Leu Thr Asn Ser Val Asn Glu Ala Leu 
1025 1030 1035 1040 

Leu Asn Pro Ser Arg Val Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys 

1045 1050 1055 

Lys Val Asn Lys Ala Thr Glu Ala Ala Met Phe Leu Gly Trp Val Glu 

1060 1065 1070 

Gin Leu Val Tyr Asp Phe Thr Asp Glu Thr Ser Glu Val Ser Thr Thr 

1075 1080 1085 

Asp Lys He Ala Asp He Thr He He He Pro Tyr He Gly Pro Ala 

1090 1095 1100 

Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
1105 1110 1115 1120 

He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala 

1125 1130 1135 

He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 

1140 1145 1150 

Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 

1155 1160 1165 

Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 

1170 1175 1180 

Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
1185 1190 1195 1200 

Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 

1205 1210 1215 

Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 

1220 1225 1230 

Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 

1235 1240 1245 

Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 

1250 1255 1260 

He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
1265 1270 1275 1280 

Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 

1285 1290 1295 

Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 

1300 1305 1310 

He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
1315 1320 1325 

Thr 



<210> 106 
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<211> 1323 

<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 

<222> (1) . . . (1323) 

<223> BoNT/A-BD~PAR3-Xa 

<400> 106 

Met Pro Phe Val Asn Lys Gin Phe Asn Tyr Lys Asp Pro Val Asn Gly 

15 10 15 

Val Asp He Ala Tyr He Lys He Pro Asn Ala Gly Gin Met Gin Pro 

20 25 30 

Val Lys Ala Phe Lys He His Asn Lys He Trp Val He Pro Glu Arg 

35 40 45 

Asp Thr Phe Thr Asn Pro Glu Glu Gly Asp Leu Asn Pro Pro Pro Glu 

50 55 60 

Ala Lys Gin Val Pro Val Ser Tyr oyr Asp Ser Thr Tyr Leu Ser Thr 
65 70 75 80 

Asp Asn Glu Lys Asp Asn Tyr Leu Lys Gly Val Thr Lys Leu Phe Glu 

85 90 95 

Arg He Tyr Ser Thr Asp Leu Gly Arg Met Leu Leu Thr Ser He Val 

100 105 HO 

Arg Gly He Pro Phe Trp Gly Gly Ser Thr He Asp Thr Glu Leu Lys 

115 120 125 

Val He Asp Thr Asn Cys He Asn Val He Gin Pro Asp Gly Ser Tyr 

130 135 140 

Arg Ser Glu Glu Leu Asn Leu Val He He Gly Pro Ser Ala Asp He 
145 150 155 160 

He Gin Phe Glu Cys Lys Ser Phe Gly His Glu Val Leu Asn Leu Thr 

165 170 175 

Arg Asn Gly Tyr Gly Ser Thr Gin Tyr He Arg Phe Ser Pro Asp Phe 

180 185 190 

Thr Phe Gly Phe Glu Glu Ser Leu Glu Val Asp Thr Asn Pro Leu Leu 

195 200 205 . 

Gly Ala Gly Lys Phe Ala Thr Asp Pro Ala Val Thr Leu Ala His Glu 

210 215 220 

Leu He His Ala Gly His Arg Leu Tyr Gly He Ala He Asn Pro Asn 
225 230 235 240 

Arg Val Phe Lys Val Asn Thr Asn Ala Tyr Tyr Glu Met Ser Gly Leu 

245 250 255 

Glu Val Ser Phe Glu Glu Leu Arg Thr Phe Gly Gly His Asp Ala Lys 

260 265 270 

Phe He Asp Ser Leu Gin Glu Asn Glu Phe Arg Leu Tyr Tyr Tyr Asn 

275 280 285 

Lys Phe Lys Asp He Ala Ser Thr Leu Asn Lys Ala Lys Ser He Val 

29a 295 300 

Gly Thr Thr Ala Ser Leu Gin Tyr Met Lys Asn Val Phe Lys Glu Lys 
305 310 315 320 

Tyr Leu Leu Ser Glu Asp Thr Ser Gly Lys Phe Ser Val Asp Lys Leu 

325 330 335 

Lys Phe Asp Lys Leu Tyr Lys Met Leu Thr Glu He Tyr Thr Glu Asp 

340 345 350 

Asn Phe Val Lys Phe Phe Lys Val Leu Asn Arg Lys Thr Tyr Leu Asn 

355 360 365 

Phe Asp Lys Ala Val Phe Lys He Asn He Val Pro Lys Val Asn Tyr 

370 375 380 

Thr He Tyr Asp Gly Phe Asn Leu Arg Asn Thr Asn Leu Ala Ala Asn 
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385 390 395 400 

Phe Asn Gly Gin Asn Thr Glu He Asn Asn Met Asn Phe Thr Lys Leu 

405 410 415 

Lys Asn Phe Thr Gly Leu Phe Glu Phe Tyr Lys Leu Leu Cys Val Arg 

420 425 430 

Gly He He Thr Ser Lys Thr Lys Ser Leu He Glu Gly Arg Thr Phe 

435 440 445 

Arg Gly Ala Pro Ala Leu Asn Asp Leu Phe Thr Glu Tyr He Lys Asn 

450 455 460 

He He Asn Thr Ser He Leu Asn Leu Arg Tyr Glu Ser Asn His Leu 
465 470 475 480 

He Asp Leu Ser Arg Tyr Ala Ser Lys He Asn He Gly Ser Lys Val 

485 490 495 

Asn Phe Asp Pro He Asp Lys Asn Gin He Gin Leu Phe Asn Leu Glu 

500 505 510 

Ser Ser Lys He Glu Val He Leu Lys Asn Ala He Val Tyr Asn Ser 

515 520 525 

Met Tyr Glu Asn Phe Ser Thr Ser Phe Trp He Arg He Pro Lys Tyr 

530 535 540 

Phe Asn Ser He Ser Leu Asn Asn Glu Tyr Thr He He Asn Cys Met 
545 550 555 560 

Glu Asn Asn Ser Gly Trp Lys Val Ser Leu Asn Tyr Gly Glu He He 

565 570 575 

Trp Thr Leu Gin Asp Thr Gin Glu He Lys Gin Arg Val Val Phe Lys 

580 585 590 

Tyr Ser Gin Met He Asn He Ser Asp Tyr He Asn Arg Trp He Phe 

595 600 605 

Val Thr He Thr Asn Asn Arg Leu Asn Asn Ser Lys He Tyr He Asn 

610 615 620 

Gly Arg Leu He Asp Gin Lys Pro He Ser Asn Leu Gly Asn He His 
625 630 635 640 

Ala Ser Asn Asn He Met Phe Lys Leu Asp Gly Cys Arg Asp Thr His 

645 650 655 

Arg Tyr He Trp He Lys Tyr Phe Asn Leu Phe Asp Lys Glu Leu Asn 

660 665 670 

Glu Lys Glu He Lys Asp Leu Tyr Asp Asn Gin Ser Asn Ser Gly He 

675 680 685 

Leu Lys Asp Phe Trp Gly Asp Tyr Leu Gin Tyr Asp Lys Pro Tyr Tyr 

690 695 700 

Met Leu Asn Leu Tyr Asp Pro Asn Lys Tyr Val Asp Val Asn Asn Val 
705 710 715 720 

Gly He Arg Gly Tyr Met Tyr Leu Lys Gly Pro Arg Gly Ser Val Met 

725 730 735 

Thr Thr Asn He Tyr Leu 2Ksn Ser Ser Leu Tyr Arg Gly Thr Lys Phe 

740 745 750 

He He Lys Lys Tyr Ala Ser Gly Asn Lys Asp Asn He Val Arg Asn 

755 760 765 

Asn Asp Arg Val Tyr He Asn Val Val Val Lys Asn Lys Glu Tyr Arg 

770 775 780 

Leu Ala Thr Asn Ala Ser Gin Ala Gly Val Glu Lys He Leu Ser Ala 
785 790 795 800 

Leu Glu He Pro Asp Val Gly Asn Leu Ser Gin Val Val Val Met Lys 

805 810 815 

Ser Lys Asn Asp Gin Gly He Thr Asn Lys Cys Lys Met Asn Leu Gin 

820 825 830 

Asp Asn Asn Gly Asn Asp He Gly Phe He Gly Phe His Gin Phe Asn 

835 840 845 

Asn He Ala Lys Leu Val Ala Ser Asn Trp Tyr Asn Arg Gin He Glu 
850 855 860 



116 of 190 



wo 2006/026780 



PCT/US2005/031613 



* LI era/., uegradable Clostridial Toxins 

Arg Ser Ser Arg Thr Leu Gly Cys Ser Trp Glu Phe He Pro Val Asp 
865 870 875 880 

Asp Gly Trp Gly Glu Arg Pro Leu Ala Leu Ala Gly Gly Gly Gly Ser 

885 890 895 

Gly Gly Gly Gly Ser Gly Gly Gly Gly Ser Ala Leu Val Leu Gin Cys 

900 905 910 

He Lys Val Asn Asn Trp Asp Leu Phe Phe Ser Pro Ser Glu Asp Asn 

915 920 925 

Phe Thr Asn Asp Leu Asn Lys Gly Glu Glu He Thr Ser Asp Thr Asn 

930 935 940 

He Glu Ala Ala Glu Glu Asn He Ser Leu Asp Leu He Gin Gin Tyr 
945 950 955 960 

Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro Glu Asn He Ser He Glu 

965 970 975 

Asn Leu Ser Ser Asp He He Gly Gin Leu Glu Leu Met Pro Asn He 

980 985 990 

Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu Leu Asp Lys Tyr Thr Met 

995 1000 1005 

Phe His Tyr Leu Arg Ala Gin Glu Phe Glu His Gly Lys Ser Arg He 

1010 1015 1020 

Ala Leu Thr Asn Ser Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val 
1025 1030 1035 1040 

Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr 

1045 1050 1055 

Glu Ala Ala Met Phe Leu Gly Trp Val Glu Gin Leu Val Tyr Asp Phe 

1060 1065 1070 

Thr Asp Glu Thr Ser Glu Val Ser Thr Thr Asp Lys He Ala Asp He 

1075 1080 1085 

Thr He He He Pro Tyr He Gly Pro Ala Leu Asn He Gly Asn Met 

1090 1095 1100 

Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu He Phe Ser Gly Ala Val 
1105 1110 1115 1120 

He Leu Leu Glu Phe He Pro Glu He Ala He Pro Val Leu Gly Thr 

1125 1130 1135 

Phe Ala Leu Val Ser Tyr He Ala Asn Lys Val Leu Thr Val Gin Thr 

1140 1145 1150 

He Asp Asn Ala Leu Ser Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr 

1155 1160 1165 

Lys Tyr He Val Thr Asn Trp Leu Ala Lys Val Asn Thr Gin He Asp 

1170 1175 1180 

Leu He Arg Lys Lys Met Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala 
1185 1190 1195 1200 

Thr Lys Ala He He Asn Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu 

1205 1210 1215 

Lys Asn Asn He Asn Phe Asn He Asp Asp Leu Ser Ser Lys Leu Asn 

1220 1225 1230 

Glu Ser He Asn Lys Ala Met He Asn He Asn Lys Phe Leu Asn Gin 

1235 1240 1245 

Cys Ser Val Ser Tyr Leu Met Asn Ser Met He Pro Tyr Gly Val Lys 

1250 1255 1260 

Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr 
1265 1270 1275 1280 

He Tyr Asp Asn Arg Gly Thr Leu He Gly Gin Val Asp Arg Leu Lys 

1285 1290 1295 

Asp Lys Val Asn Asn Thr Leu Ser Thr Asp He Pro Phe Gin Leu Ser 

1300 1305 1310 

Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser Thr 
1315 1320 
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<210> 107 
<211> 1329 

<212> PRT 

<213> Artificial Sequence 
<22Q> 

<221> PEPTIDE 

<222> (1)...{1329) 

<223> BoNT/A-BD-PAR4-Throinbin 



<400> 107 



NeU IriO 


JtrUe 


\7a 1 
vciX 


Asn 


Lys 


V3X1I 


iriit:: 


Aoij. J- y X ±jy 0 


Asp 


Pro 


Val 


Asn 


Gly 


1 














10 








15 




vax Asp 


j.xe 


AXai 


Tyr 


xxc? 


T Axes 


Tie 
xxc 


Py*o Acin Ma 

£ X u f&oxx x«xn 


Glv 

v?xy 


Gin 


Met 


Gin 


Pro 
















9R 






30 






VaJL xjya 


AX Si 






xxc 


H-i Q 
nxo 




Ti\rci Tie Tm 

±JJfS9 X X^ X X 


Val 


He 


Pro 


Glu 


Arg 














AO 






45 








TV B Y% rnV« •>»• 
ASp IIU. 


tfLlKS 






irx u 


Glu 


Glu 


Glv Asn Leu 


Asn 


Pro 


Pro 


Pro 


Glu 


















60 














Val 


Pro 


Val 


Ser 


Tvr 

xyx 


Tyr Asp Ser 


Thr 


Tyr 


Leu 


Ser 


Thr 


oo 














75 










80 


/\Sp ASH 










xyx 


Leu 


Lvs Glv Val 


Thr 


Lvs 


Leu 


Phe 


Glu 








O »J 








90 








95 




Arg lie 


Tyr 




xxxx 




TiOii 

XJCSU 


wxy 


Rtct Met Leu 

XIX ^ X^I w 1^ XJG iX 


Leu 


Thr 


Ser 


He 


Val 














105 






110 






_ 

Airg Gly 


Tl «i 


Pro 


irxic? 


xxp 


m V 
wX_y 


Glv 

VTfX 


Ser Thr He 

tJC^ JU A- i L ^^^^ 


Asp 


Thr 


Glu 


Leu 


Lys 




1 1 R 










120 

Xib V 






125 










Asp 


XXIX 


A OTl 




Tie 

XX c 


Asn 


Val He Gin 


Pro 


Asp 


Gly 

V,*-*- jr 


Ser 


Tyr 












X ^ ^ 






140 












J. u. 




TtCkii 

XlCLA 


Asn 


Leu 


Val 


He He Glv 


Pro 


Ser 


Ala 


Asp 


He 










150 

X »J U 






155 










160 


±Xe vaXIl 




^il 11 




JJjf o 


OCiX 


Phe 


Glv His Glu 


Val 


Leu 


Asn 


Leu 


Thr 








X U 








170 








175 




Arg Asn 




xyx 


VJX 


Ser 


Thr 


Gin 


Tyr He Arg 


Phe 


Ser 


Pro 


Asp 


Phe 
















185 






190 








Glv 


Phe 


Glu 


Glu 


Ser 


Leu 


Glu Val Asp 


Thr 


Asn 


Pro 


Leu 


Leu 














200 






205 








filv Ala 


Glv 


Lys 


Phe 


Ala 


Thr 


Asp 


Pro Ala Val 


Thr 


Leu 


Ala 


His 


Glu 


A Ju U 










215 






220 










Leu He 


His 


Ala 


Gly 


His 


Arg 


Leu 


Tyr Gly He 


Ala 


He 


Asn 


Pro 


Asn 


225 








230 






235 










240 


Arg Val 


Phe 


Lys 


Val 


Asn 


Thr 


Asn 


Ala Tyr Tyr 


Glu 


Met 


Ser 


Gly 


Leu 






245 








250 








255 




Glu Val 


Ser 


Phe 


Glu 


Glu 


Leu 


Arg 


Thr Phe Gly 


Gly 


His 


Asp 


Ala 


Lys 






260 










265 






270 






Phe He 


Asp 


Ser 


Leu 


Gin 


Glu 


Asn 


Glu Phe. Arg 


Leu 


Tyr 


Tyr 


Tyr 


Asn 




275 










280 






285 








Lys Phe 


Lys 


Asp 


He 


Ala 


Ser 


Thr 


Leu Asn Lys 


Ala 


Lys 


Ser 


He 


Val 


290 










295 






300 










Gly Thr 


Thr 


Ala 


Ser 


Leu 


Gin 


Tyr 


Met Lys Asn 


Val 


Phe 


Lys 


Glu 


Lys 


305 








310 






315 










320 


Tyr Leu 


Leu 


Ser 


Glu 


Asp 


Thr 


Ser 


Gly Lys Phe 


Ser 


Val 


Asp 


Lys 


Leu 






325 








330 








335 




Lys Phe 


Asp 


Lys 


Leu 


Tyr 


Lys 


Met 


Leu Thr Glu 


He 


Tyr 


Thr 


Glu 


Asp 






340 










345 






350 






Asn Phe 


Val 


Lys 


Phe 


Phe 


Lys 


Val 


Leu Asn Arg 


Lys 


Thr 


Tyr 


Leu 


Asn 




355 










360 






365 








Phe Asp 


Lys 


Ala 


Val 


Phe 


Lys 


He 


Asn He Val 


Pro 


Lys 


Val 


Asn 


Tyr 
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J / U 










375 




IXIX 






no^ 


Gly Phe Asn 


Leu 


J 










390 






STLIKS 


noil 




Gin 


Asn 


Thr 


Glu 


He 










405 








Ta/'O 


TV QYl 


xriic 




Gly Leu Phe 


Glu 


















o-Ly 


Tl ea 
XXo 


Tl CI 
XXc? 


XllX 


Ser 


Lys 


±1XL 


TiVQ 
Jjjf 0 






ft 












Pi n 


^fa 1 

va.X 


Cys 


3\1 a 
nXa 


Asn Asp 


OCX 


no^ 




















bXU 


Tyr* 


Tl a 

xxe 


Lys 


Asn 


xxe 


Tl A 

xxe 












An f\ 






TyT 


IjXU 


Seir 


Asn 


rlXS 


Leu 


Tl 0 

xxe 


nop 


















Asn 


Tl 0 

xxe 


\jxy 


OCX 


Lys 


Val 


TV CSY^ 

noil 


Ph^ 








D uu 










Gin 


Leu 


Jrlie 


Asn 


Leu 


Glu 


Q AT* 

OcX 


Ser 






3X3 










3Z U 


AXoL 


Tl A 

xxe 


VaX 


Tyr 


Asn 


Ser 


Met 


lyx 




on 










535 




Tl 0 
X J.6 


AJCCf 


Tl <a 

xxe 


irx L/ 


Lys 


Tyr 


Phe 


noil 












550 








Tl 0 

xxe 


Tl » 
XX6 


Asn 


Cys 


Met 


Glu 












565 








Asn 




^^1 V 




He 


He 


Trp 


Thr 








0 0 u 












Arg 


V a.X 


VaX 


Phe 


Lys 


Tyr 


OCX 






DjD 










600 

0 V U 




TV C2n 
nail 


nxy 


'T*-r*y\ 

ixp 


He 


Phe 


Val 


Thr 




OXU 










615 






Lys 


Tl A 

xxe 


Tyr 


He Asn Gly 


nxy 












630 






Asn 


Leu 


r*l \r 

vjxy 


Asn 


He 


His 


Ala 


OCX 










645 










Cys 


Axg 




Thr 


His 


Arg 


lyx 








c £ n 












Asp 


Lys 


mil 
13XU 


Leu 


Asn 


Glu 


Lys 






0 /3 












oxn 


oezT 


Asn 


Ser* 


Gly 


He 


Leu 


uy D 




/can 










695 




lyr 


Asp 


Lys 


PT~r> 

frx U 


Tyr Tyr Met 


Leu 


/ U3 










710 






vcix 




Val 
vcix 


TV cjn 
noil 


Asn Val Gly 


He 










725 














OCX 


Val 


Met 


Thr 


Thr 








7/in 












niy 


Rl V 


xxix 


Lys 


Phe 


He 


He 






755 










760 




noil 


lie 


V CIX 


Arg Asn Asn 


Asp 




770 










775 




JJjf 0 


TV OTl 

noli 


jjy 0 


(21 n 


Tyr Arg Leu 


Ala 

nxa 












790 






Glu 


Lys 


He 


Leu 


Ser 


Ala 


Leu 


Glu 










805 








Gin 


Val 


Val 


Val 


Met 


Lys 


Ser 


Lys 








820 










Cys 


Lys 


Met 


Asn 


Leu Gin Asp 


Asn 






835 










840 



uegradable Clostridial Toxins 



380 



Arg 


Asn 


Thr 


Asn 


Leu 


Ala 


Ala 


Asn 




395 










400 


Asn 


Asn 


Met 


Asn 


Phe 


Thr 


Lys 


Leu 




410 










415 




Phe 


Tvr 


Lys 


Leu 


Leu 


Cys 


Val 


Arg 


425 










430 






Ser 


Leu 


Pro 


Arg 


Gly 


Tyr 


Pro 


Gly 










445 








Thr 


Leu 


Ala 


Leu 


Asn 


Asp 


Leu 


Phe 








460 










nou 


Thr 


Ser 


He 


Leu 


Asn 


Leu 


Arg 






475 










480 


Leu 


Ser 


Arcr 


Tvr 

* Jr "** 


Ala 


Ser 


Lys 


He 




490 










495 




Asp 


Pro 


He 


Aso 


Lvs 


Asn 


Gin 


He 


505 










510 






Lys 


He 


Glu 


Val 


He 


Leu 


Lvs 


Asn 










525 








Glu 


Asn 


Phe 


Ser 


Thr 


Ser 


Phe 


Trp 








540 










Ser 


He 


Ser 


Leu 


Asn 


Asn 


Glu 


Tyr 






555 










560 


Asn 


Ser 


Gly 


Tirp 


Lys 


Val 


Ser 


Leu 




570 










575 




Leu 


Gin 


Asp 


Thr 


Gin 


Glu 


He 


Lys 


585 










590 






Gin 


Met 


He 


Asn 


He 


Ser 


Asp 


Tyr 










605 








He 


Thr 


Asn 


Asn 


Arg 


Leu 


Asn 


Asn 








620 










Leu 


He 


Asp 


Gin 


Lvs 


Pro 


He 


Ser 






635 










640 


Asn 


Asn 


He 


Met 


Phe 


Lys 


Leu 


Asp 




650 










655 




He 


Tro 


He 


Lvs 


Tvr 


Phe 


Asn 


Leu 


665 










670 






Glu 


He 


Lys 


Asp 


Leu 


Tvr 


Asp 


Asn 










685 








Asp 


Phe 


Trp 


Gly 


Asp 


Tyr 


Leu 


Gin 








700 










Asn 


Leu 


Tvr 


Asp 


Pro 


Asn 


Lys 


Tyr 






715 










720 


Arg 


Gly 


Tyr 


Met 


Tyr 


Leu 


Lys 


Gly 




730 










735 




Asn 


He 


Tyr 


Leu 


Asn 


Ser 


Ser 


Leu 


745 










750 






Lys 


Lys 


Tyr 


Ala 


Ser 


Gly 


Asn 


Lys 










765 








Arg 


Val 


Tyr 


He 


Asn 


Val 


Val 


Val 








780 










Thr 


Asn 


Ala 


Ser 


Gin 


Ala 


Gly 


Val 






795 










800 


He 


Pro 


Asp 


Val 


Gly 


Asn 


Leu 


Ser 




810 










815 




Asn 


Asp 


Gin 


Gly 


He 


Thr 


Asn 


Lys 


825 










830 






Asn 


Gly 


Asn 


Asp 


He 


Gly 


Phe 


He 



845 
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Gly 


Phe 


His 


oJ.n 


xrne 


Asn 


Asn 


Tl «a 


AX a 




JJCLX 


V OJ. 


Ala 


Ser 


TVsn 


TrD 


OCA 

850 




















0\J\J 










Tyr 


Asn 


Arg 


Gin 


He 


Glu 


Arg 


Ser 


Ser 


Arg 


Thr 


Leu 


Gly 


Cys 


Ser 


Trp 


865 










o / u 










O / J 










880 


Glu 


Phe 


He 


Pro 


Val 


Asp 


Asp 


Gly 


Trp 


Gly 


Glu 


Arg 


Pro 


Leu 


Ala 
895 


Leu 


Ala 


Gly 


Gly 


Gly 


Gly 


Ser 


Qjxy 




VarXy 


tjxy 


Ser 


Vjxy 








OCX 






Q n n 

you 










yu3 










910 






Ala 


Leu 


Val 
915 


Leu 




Cys 


j.xe 


Lys 
yzu 


vax 


Asn 


Asn 


ixp 


y 








Ser 


Pro 

930 


Ser 


Glu 


Asp 


Asn 


Phe 

y jb 


Thr 


Asn 


Asp 


Leu 


Asn 


Lys 


Gly 


Glu 


Glu 


lie 


Thr 


Ser 


Asp 


Thr 


Asn 


He 


Glu 


Ala 


Axa 


<aXU 


V7XU 


Asn 


XXC7 


OCX 


T>oi 1 


945 








950 










yoD 










17 ou 


Asp 


Leu 


lie 


Gin 


Gin 


Tyr 


Tyr 


Leu 


Thr 


fne 


Asn 


'Pin A 

file 


Asp 


Asn 


m 11 


IT i \J 








965 










y /u 










y / D 




Glu 


Asn 


lie 


Ser 
980 


He 


Glu 


Asn 


Leu 


Ser 
985 


Ser 


Asp 


He 


He 


Gly 
990 


1.3X11 


Leu 


Glu 


Leu 


Met 


Pro 


Asn 


He 


Glu 


Arg 


Phe 


Pro 


Asn 


Gly 


Lys 


Lys 


Tyr 








995 










1000 








1005 






Leu 


Asp 


Lys 


Tyr 


Thr 


Met 


Phe 


His 


Tyr 


Leu 


Arg 


Ala 


Gin 


Glu- 


Phe 


Glu 




1010 








1015 








1020 








His 


Gly Lys 


Ser 


Arg 


He 


Ala 


Leu 


Thr 


Asn 


Ser 


Val 


Asn 


Glu 


Ala 


Leu 


1025 








1030 








1035 








1040 


Leu 


Asn 


Pro 


Ser 


Arg 


Val Tyr Thr Phe 


Phe 


Ser Ser Asp Tyr Val 


Lys 










1045 








1050 








1055 


Lys 


Val 


Asn 


Lys 


Ala 


Thr 


Glu Ala Ala 


Met 


Phe Leu Gly Trp Val Glu 






1060 








1065 








1070 




Gin 


Leu 


Val 


Tyr Asp 


Phe 


Thr Asp 


Glu 


Thr 


Ser 


Glu 


Val 


Ser 


Thr 


Thr 



1075 1080 1085 



Asp Lys He Ala Asp He Thr He He He Pro Tyr He Gly Pro Ala 

1090 1095 1100 

Leu Asn He Gly Asn Met Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu 
1105 1110 1115 1120 

He Phe Ser Gly Ala Val He Leu Leu Glu Phe He Pro Glu He Ala 

1125 1130 1135 

He Pro Val Leu Gly Thr Phe Ala Leu Val Ser Tyr He Ala Asn Lys 

1140 1145 1150 

Val Leu Thr Val Gin Thr He Asp Asn Ala Leu Ser Lys Arg Asn Glu 

1155 1160 1165 

Lys Trp Asp Glu Val Tyr Lys Tyr He Val Thr Asn Trp Leu Ala Lys 

1170 1175 1180 

Val Asn Thr Gin He Asp Leu He Arg Lys Lys Met Lys Glu Ala Leu 
1185 1190 1195 1200 

Glu Asn Gin Ala Glu Ala Thr Lys Ala He He Asn Tyr Gin Tyr Asn 

1205 1210 1215 

Gin Tyr Thr Glu Glu Glu Lys Asn Asn He Asn Phe Asn He Asp Asp 

1220 1225 1230 

Leu Ser Ser Lys Leu Asn Glu Ser He Asn Lys Ala Met He Asn He 

1235 1240 1245 

Asn Lys Phe Leu Asn Gin Cys Ser Val Ser Tyr Leu Met Asn Ser Met 

1250 1255 1260 

He Pro Tyr Gly Val Lys Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys 
1265 1270 1275 1280 

Asp Ala Leu Leu Lys Tyr He Tyr Asp Asn Arg Gly Thr Leu He Gly 

1285 1290 1295 

Gin Val Asp Arg Leu Lys Asp Lys Val Asn Asn Thr Leu Ser Thr Asp 

1300 1305 1310 

He Pro Phe Gin Leu Ser Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser 
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1315 1320 X325 

Thr 



<210> 108 
<211> 1323 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> {!)... (1323) 
<223> BoNT/A-BD-PAR4-Xa 



<400> 108 





Pro 






TV rjTi 


XI jf o 


Gin 


Phe 


Asn Tvr Lvs AsD 


Pro 


Val 


Asn 


Gly 


JL 








R 








10 

XV/ 






15 




VaJL 


TV ar% 


Tl o 

JL JLc 


aXCL 


j.yx 


Tie 

XXC5 


Lys 


He 


Pro Asn Ala Glv 


Gin 


Met 


Gin 


Pro 








on 










25 




30 






\Tsi 1 
V aJ. 






Phe* 


XJ jr o 


He 


His 


Asn 


Lvs Tie Tn> Val 


He 


Pro 


Glu 


Arg 






7R 










40 




45 








Asp 


Jixur 


Iriiti 






JTX \J 


Glu 


Glu 


Gl\7 Asn Leu Asn 


Pro 


Pro 


Pro 


Glu 


Rn 

3 u 










55 




60 










Ala 




m n 


V AX 


XTX ViP 


Val 

V QX 


l99X 


j.yx 


Tvr Ast> Ser Thr 


Tvr 


Leu 


Ser 


Thr 










70 






75 








80 


Asp 


TV er\ 


urXLL 


Ta/C! 




Asn 


j.yx 


Leu 


Lvs Glv Val Thr 


Lvs 


Leu 


Phe 


Glu 










85 








90 






95 




7^ yrr 


Tie 
J. J. c 




c: J. 


Thr 


Asp 


Leu 


Glv 


Arg Met Leu Leu 


Thr 


Ser 


He 


Val 








1 no 

X u 1/ 










105 




110 






A7*rr 


G1 V 


He 


Pro 


Phe 


TrD 


Glv 


Glv 


Ser Thr He Asp 


Thr 


Glu 


Leu 


Lys 






115 










120 




125 










Tie 




xx^x 


Asn 


Cys 


He 


Asn 


Val He Gin Pro 


Asp 


Gly 


Ser 


Tyr 














135 




140 










ax y 




Glu 


Glu 


Leu 


Asn 


Leu 


Val 


He He Gly Pro 


Ser 


Ala 


Asp 


He 












150 






155 








160 


lie 


Gin 


Phe 


Glu 


Cys 


Lys 


Ser 


Phe 


Gly His Glu Val 


Leu 


Asn 


Leu 


Thr 










165 








170 






175 




Arg 


Asn 


Gly 


Tyr 


Gly 


Ser 


Thr 


Gin 


Tyr He Arg Phe 


Ser 


Pro 


Asp 


Phe 








180 










185 




190 






Thr 


Phe 


Gly 


Phe 


Glu 


Glu 


Ser 


Leu 


Glu Val Asp Thr 


Asn 


Pro 


Leu 


Leu 






195 










200 




205 








Gly 


Ala 


Gly 


Lys 


Phe 


Ala 


Thr 


Asp 


Pro Ala Val Thr 


Leu 


Ala 


His 


Glu 




210 










215 




220 










Leu 


lie 


His 


Ala 


Gly 


His 


Arg 


Leu 


Tyr Gly He Ala 


He 


Asn 


Pro 


Asn 


225 










230 






235 








240 


Arg 


Val 


Phe 


Lys 


Val 


Asn 


Thr 


Asn 


Ala Tyr Tyr Glu 


Met 


Ser 


Gly 


Leu 








245 








250 






255 




Glu 


Val 


Ser 


Phe 


Glu 


Glu 


Leu 


Arg 


Thr Phe Gly Gly 


His 


Asp 


Ala 


Lys 








260 










265 




270 






Phe 


He 


Asp 


Ser 


Leu 


Gin 


Glu 


Asn 


Glu Phe Arg Leu 


Tyr 


Tyr 


Tyr 


Asn 






275 










280 




285 








Lys 


Phe 


Lys 


Asp 


He 


Ala 


Ser 


Thr 


Leu Asn Lys Ala 


Lys 


Ser 


He 


Val 




290 










295 




300 










Gly 


Thr 


Thr 


Ala 


Ser 


Leu 


Gin 


Tyr 


Met Lys Asn Val 


Phe 


Lys 


Glu 


Lys 


305 










310 






315 








320 


Tyr 


Leu 


Leu 


Ser 


Glu 


Asp 


Thr 


Ser 


Gly Lys Phe Ser 


Val 


Asp 


Lys 


Leu 










325 








330 






335 




Lys 


Phe 


Asp 


Lys 


Leu 


Tyr 


Lys 


Met 


Leu Thr Glu He 


Tyr 


Thr 


Glu 


Asp 
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340 






345 










350 






Asn 


Phe 


Val 


Lys Phe 


Phe Lys 


Val 


Leu 


Asn 


Arg 


Lys 


Thr 


Tyr 


Leu 


Asn 






355 






360 










365 








Phe 


Asp 


Lys 


Ala Val 


Phe Lys 


He 


Asn 


He 


Val 


Pro 


Lys 


Val 


Asn 


Tyr 




370 






375 










380 










Thr 


He 


Tyr 


Asp Gly 


Phe Asn 


Leu 


Arg 


Asn 


Thr 


Asn 


Leu 


Ala 


Ala 


Asn 


385 








390 








395 










400 


Phe 


Asn 


Gly 


Gin Asn 


Thr Glu 


He 


Asn 


Asn 


Met 


Asn 


Phe 


Thr 


Lys 


Leu 








405 








410 










415 




Lys 


Asn 


Phe 


Thr Gly 


Leu Phe 


Glu 


Phe 


Tyr 


Lys 


Leu 


Leu 


Cys 


Val 


Arg 








420 






425 










430 






Glv 


He 


He 


Thr Ser 


Lys Thr 


Lvs 


Ser 


Leu 


lie 


Glu 


Gly 


Arg 


Gly 


Tyr 






435 






440 










445 








Piro 


Glv 


Gin 


Val Ala 


Leu Asn 


Asp 


Leu 


Phe 


Thr 


Glu 


Tvr 


He 


Lys 


Asn 




450 






455 










460 










lie 


He 


Asn 


Thr Ser 


He Leu 


Asn 


Leu 


Arcr 


Tvx 


Glu 


Ser 


Asn 


His 


Leu 


465 








470 








475 










480 


lie 


Asp 


Leu 


Ser Atct 


Tyr Ala 


Ser 


Lys 


He 


Asn 


He 


Gly 


Ser 


Lys 


Val 








485 








490 










495 




Asix 


Phe 


Asp 


Pro He 


Aso Lvs 


Asn 


Gin 


He 


Gin 


Leu 


Phe 


Asn 


Leu 


Glu 








500 






505 










510 






Ser 


Sex* 


Lys 


He Glu 


Val He 


Leu 


Lvs 


Asn 


Ala 


He 


Val 


Tyr 


Asn 


Ser 






515 






520 










525 








Met 


Tvx 


Glu 


Asn Phe 


Ser Thr 


Ser 


Phe 


Trp 


He 


Arg 


He 


Pro 


Lys 


Tyr 




530 






535 










540 










Phe 


Asn 


Ser 


He Ser 


Leu Asn 


Asn 


Glu 


Tyr 


Thr 


He 


He 


Asn 


Cys 


Met 


545 








550 








555 










560 


Glu 


Asn 


Asn 


Ser Gly 


Trp Lys 


Val 


Ser 


Leu 


Asn 


Tyr 


Gly 


Glu 


He 


He 








565 








570 










575 






Thx 


Leu 


Gin Asp 


Thr Gin 


Glu 


He 


Lys 


Gin 


Arg 


Val 


Val 


Phe 


Lys 








580 






585 










590 








SesT 


Gin 


Met lie 


Asn He 


Ser 


Asp 


Tvr 


He 


Asn 


Arg 


Trp 


He 


Phe 






595 






600 










605 








Val 


Thr 


He 


Thr Asn 


Asn Arg 


Leu 


Asn 


Asn 


Ser 


Lys 


He 


Tyr 


He 


Asn 




610 






615 










620 










Glv 


Atct 


Leu 


Tie AsD 


Gin Lys 


Pro 


He 


Ser 


Asn 


Leu 


Gly 


Asn 


He 


His 


625 








630 








635 










640 


Ala 


SejT 


Asn 


Asn He 


Met Phe 


Lys 


Leu 


Asp 


Gly 


Cys 


Arg 


Asp 


Thr 


His 








645 








650 










655 




ADTCf 




He 


Trp He 


Lvs Tvr 


Phe 


Asn 


Leu 


Phe 


Asp 


Lys 


Glu 


Leu 


Asn 








660 






665 










670 






Glu 


Lvs 


Glu 


He Lys 


Asp Leu 


Tyr 


Asp 


Asn 


Gin 


Ser 


Asn 


Ser 


Gly 


He 






675 






680 










685 








Leu 


Lys 


Asp 


Phe Trp 


Gly Asp 


Tyr 


Leu 


Gin 


Tyr 


Asp 


Lys 


Pro 


Tyr 


Tyr 




690 






695 










700 










Met 


Leu 


Asn 


Leu Tyr 


Asp Pro 


Asn 


Lys 


Tyr 


Val 


Asp 


Val 


Asn 


Asn 


Val 


705 








710 








715 










720 


Gly 


He 


Arg 


Gly Tyr 


Met Tyr 


Leu 


Lys 


Gly 


Pro 


Arg 


Gly 


Ser 


Val 


Met 








725 








730 










735 




Thr 


Thr 


Asn 


He Tyr 


Leu Asn 


Ser 


Ser 


Leu 


Tyr 


Arg 


Gly 


Thr 


Lys 


Phe 








740 






745 










750 






He 


He 


Lys 


Lys Tyr 


Ala Ser 


Gly 


Asn 


Lys 


Asp 


Asn 


He 


Val 


Arg 


Asn 






755 






760 










765 








Asn 


Asp 


Arg 


Val Tyr 


He Asn 


Val 


Val 


Val 


Lys 


Asn 


Lys 


Glu 


Tyr 


Arg 




770 






775 










780 










Leu 


Ala 


Thr 


Asn Ala 


Ser Gin 


Ala 


Gly 


Val 


Glu 


Lys 


He 


Leu 


Ser 


Ala 


785 








790 








795 










800 


Leu 


Glu 


He 


Pro Asp 


Val Gly 


Asn 


Leu 


Ser 


Gin 


Val 


Val 


Val 


Net 


Lys 
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805 










810 










815 






JLIjr O 


Asn 


Asp 


Gin 


Glv 


He 


Thr 


Asn 


Lys 


Cys 


Lys 


Met 


Asn 


Leu 


Gin 






820 










825 










830 






Asp 


Asn 


Asn 
835 


Gly 


Asn 


Asp 


He 


Gly 
840 


Phe 


He 


Gly 


Phe 


His 
845 


Gin 


Phe 


Asn 


Asn 


He 
850 


Ala 


Lys 


Leu 


Val 


Ala 
855 


Ser 


Asn 


Trp 


Tyr 


Asn 
860 


Arg 


Gin 


He 


Glu 


Arg 


Ser 


Ser 


Arg 


Thr 


Leu 


Gly 


Cys 


Ser 


Trp 


Glu 


Phe 


He 


Pro 


Val 


Asp 












870 










875 










880 


Asp 


Gly 


Trp 


Gly 


Glu 
885 


Arg 


Pro 


Leu 


Ala 


Leu 
890 


Ala 


Gly 


Gly 


Gly 


Gly 
895 


Ser 


Gly 


Gly 


Gly 


Gly 
900 


Ser 


Gly 


Gly 


Gly 


Gly 
905 


Ser 


Ala 


Leu 


Val 


Leu 
910 


Gin 


Cys 


lie 


Lys 


Val 
915 


Asn 


Asn 


Tarp 


Asp 


Leu 
920 


Phe 


Phe 


Ser 


Pro 


Ser 
925 


Glu 


Asp 


Asn 


Phe 


Thr 


Asn 


Asp 


Leu 


Asn 


Lys 


Gly 


Glu 


Glu 


He 


Thr 


Ser 


Asp 


Thr 


Asn 



930 935 940 

He Glu Ala Ala Glu Glu Asn He Ser Leu Asp Leu He Gin Gin Tyr 
945 950 955 960 

Tyr Leu Thr Phe Asn Phe Asp Asn Glu Pro Glu Asn He Ser He Glu 

965 970 975 

Asn Leu Ser Ser Asp He He Gly Gin Leu Glu Leu Met Pro Asn .He 

980 985 990 

Glu Arg Phe Pro Asn Gly Lys Lys Tyr Glu Leu Asp Lys Tyr Thr Met 

995 1000 1005 

Phe His Tyr Leu Arg Ala Gin Glu Phe Glu His Gly Lys Ser Arg He 

1010 1015 1020 

Ala Leu Thr Asn Ser Val Asn Glu Ala Leu Leu Asn Pro Ser Arg Val 
1025 1030 1035 1040 

Tyr Thr Phe Phe Ser Ser Asp Tyr Val Lys Lys Val Asn Lys Ala Thr 

1045 1050 1055 

Glu Ala Ala Met Phe Leu Gly Trp Val Glu Gin Leu Val Tyr Asp Phe 

1060 1065 1070 

Thr Asp Glu Thr Ser Glu Val Ser Thr Thr Asp Lys He Ala Asp He 

1075 1080 1085 

Thr He He He Pro Tyr He Gly Pro Ala Leu Asn He Gly Asn Met 

1090 1095 1100 

Leu Tyr Lys Asp Asp Phe Val Gly Ala Leu He Phe Ser Gly Ala Val 
1105 1110 1115 1120 

He Leu Leu Glu Phe He Pro Glu He Ala He Pro Val Leu Gly Thr 

1125 1130 1135 

Phe Ala Leu Val Ser Tyr He Ala Asn Lys Val Leu Thr Val Gin Thr 

1140 1145 1150 

. He Asp Asn Ala Leu Ser Lys Arg Asn Glu Lys Trp Asp Glu Val Tyr 

1155 1160 1165 

Lys Tyr He Val Thr Asn Trp Leu Ala Lys Val Asn Thr Gin He Asp 

1170 1175 1180 

Leu He Arg Lys Lys Met Lys Glu Ala Leu Glu Asn Gin Ala Glu Ala 
1185 1190 1195 1200 

Thr Lys Ala He He Asn Tyr Gin Tyr Asn Gin Tyr Thr Glu Glu Glu 

1205 1210 1215 

Lys Asn Asn He Asn Phe Asn He Asp Asp Leu Ser Ser Lys Leu Asn 

1220 1225 1230 

Glu Ser He Asn Lys Ala Met He Asn He Asn Lys Phe Leu Asn Gin 

1235 1240 1245 

Cys Ser Val Ser Tyr Leu Met Asn Ser Met He Pro Tyr Gly Val Lys 

1250 1255 1260 

Arg Leu Glu Asp Phe Asp Ala Ser Leu Lys Asp Ala Leu Leu Lys Tyr 
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1265 1270 1275 1280 

He Tyr Asp Asn Arg Gly Thr Leu He Gly Gin Val Asp Arg Leu Lys 

1285 1290 1295 

Asp Lys Val Asn Asn Thr Leu Ser Thr Asp He Pro Phe Gin Leu Ser 

1300 1305 1310 

Lys Tyr Val Asp Asn Gin Arg Leu Leu Ser Thr 
1315 1320 



<210> 109 
<211> 4053 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat_peptide 
<222> (1) . . . (4050) 

<223> Sequence encoding BoNT/A-ED- PARI -Thrombin 
<400> 109 

atggggccgc ggcggctgct gctggtggcc gcctgcttca gtctgtgcgg cccgctgttg 60 
tctgcccgca cccgggcccg caggccagaa tcaaaagcaa caaatgccac cttagatccc 120 
cggtcatttc ttctcaggaa ccccaatgat aaatatgaac catttccatt tgttaataaa 180 
caatttaatt ataaagatcc tgtaaatggt gttgatattg cttatataaa aattccaaat 240 
gcaggacaaa tgcaaccagt aaaagctttt aaaattcata ataaaatatg ggttattcca 300 
gaaagagata catttacaaa tcctgaagaa ggagatttaa atccaccacc agaagcaaaa 360 
caagttccag tttcatatta tgattcaaca tatttaagta cagataatga aaaagataat 420 
tatttaaagg gagttacaaa attatttgag agaatttatt caactgatct tggaagaatg 480 
ttgttaacat caatagtaag gggaatacca ttttggggtg gaagtacaat agatacagaa 540 
ttaaaagtta ttgatactaa ttgtattaat gtgatacaac cagatggtag ttatagatca 600 
gaagaactta atctagtaat aataggaccc tcagctgata ttatacagtt tgaatgtaaa 660 
agctttggac atgaagtttt gaatcttacg cgaaatggtt atggctctac tcaatacatt 720 
agatttagcc cagattttac atttggtttt gaggagtcac ttgaagttga tacaaatcct 780 
cttttaggtg caggcaaatt tgctacagat ccagcagtaa cattagcaca tgaacttata 840 
catgctggac atagattata tggaatagca attaatccaa atagggtttt taaagtaaat 900 
actaatgcct attatgaaat gagtgggtta gaagtaagct ttgaggaact tagaacattt 960 
gggggacatg atgcaaagtt tatagatagt ttacaggaaa acgaatttcg tctatattat 1020 
tataataagt ttaaagatat agcaagtaca cttaataaag ctaaatcaat agtaggtact 1080 
actgcttcat tacagtatat gaaaaatgtt tttaaagaga aatatctcct atctgaagat 1140 
acatctggaa aattttcggt agataaatta aaatttgata agttatacaa aatgttaaca 1200 
gagatttaca cagaggataa ttttgttaag ttttttaaag tacttaacag aaaaacatat 1260 
ttgaattttg ataaagccgt atttaagata aatatagtac ctaaggtaaa ttacacaata 1320 
tatgatggat ttaatttaag aaatacaaat ttagcagcaa actttaatgg tcaaaataca 1380 
gaaattaata atatgaattt tactaaacta aaaaatttta ctggattgtt tgaattttat 1440 
aagttgctat gtgtaagagg gataataact tctaaaacta aatcattaga taaaggatac 1500 
aataaggcat taaatgattt atgtatcaaa gttaataatt gggacttgtt ttttagtcct 1560 
tcagaagata attttactaa tgatctaaat aaaggagaag aaattacatc tgatactaat 1620 
atagaagcag cagaagaaaa tattagttta gatttaatac aacaatatta tttaaccttt 1680 
aattttgata atgaacctga aaatatttca atagaaaatc tttcaagtga cattataggc 1740 
caattagaac ttatgcctaa tatagaaaga tttcctaatg gaaaaaagta tgagttagat 1800 
aaatatacta tgttccatta tcttcgtgct caagaatttg aacatggtaa atctaggatt 1860 
gctttaacaa attctgttaa cgaagcatta ttaaatccta gtcgtgttta tacatttttt 1920 
tcttcagact atgtaaagaa agttaataaa gctacggagg cagctatgtt tttaggctgg 1980 
gtagaacaat tagtatatga ttttaccgat gaaactagcg aagtaagtac tacggataaa 2040 
attgcggata taactataat tattccatat ataggacctg ctttaaatat aggtaatatg 2100 
ttatataaag atgattttgt aggtgcttta atattttcag gagctgttat tctgttagaa 2160 
tttataccag agattgcaat acctgtatta ggtacttttg cacttgtatc atatattgcg 2220 
aataaggttc taaccgttca aacaatagat aatgctttaa gtaaaagaaa tgaaaaatgg 2280 
gatgaggtct ataaatatat agtaacaaat tggttagcaa aggttaatac acagattgat 2340 
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ctaataagaa aaaaaatgaa agaagcttta gaaaatcaag cagaagcaac aaaggctata 2400 
ataaactatc agtataatca atatactgag gaagagaaaa ataatattaa ttttaatatt 2460 
gatgatttaa gttcgaaact taatgagtct ataaataaag ctatgattaa tataaataaa 2520 
tttttgaatc aatgctctgt ttcatattta atgaattcta tgatccctta tggtgttaaa 2580 
cggttagaag attttgatgc tagtcttaaa gatgcattat taaagtatat atatgataat 2640 
agaggaactt taattggtca agtagataga ttaaaagata aagttaataa tacacttagt 2700 
acagatatac cttttcagct ttccaaatac gtagataatc aaagattatt atctacattt 2760 
actgaatata ttaagaatat tattaatact tctatattga atttaagata tgaaagtaat 2820 
catttaatag acttatctag gtatgcatca aaaataaata ttggtagtaa agtaaatttt 2880 
gatccaatag ataaaaatca aattcaatta tttaatttag aaagtagtaa aattgaggta 2940 
attttaaaaa atgctattgt atataatagt atgtatgaaa attttagtac tagcttttgg 3000 
ataagaattc ctaagtattt taacagtata agtctaaata atgaatatac aataataaat 3060 
tgtatggaaa ataattcagg atggaaagta tcacttaatt atggtgaaat aatctggact 3120 
ttacaggata ctcaggaaat aaaacaaaga gtagttttta aatacagtca aatgattaat 3180 
atatcagatt atataaacag atggattttt gtaactatca ctaataatag attaaataac 3240 
tctaaaattt atataaatgg aagattaata gatcaaaaac caatttcaaa tttaggtaat 3300 
attcatgcta gtaataatat aatgtttaaa ttagatggtt gtagagatac acatagatat 3360 
atttggataa aatattttaa tctttttgat aaggaattaa atgaaaaaga aatcaaagat 3420 
ttatatgata atcaatcaaa ttcaggtatt ttaaaagact tttggggtga ttatttacaa 3480 
tatgataaac catactatat gttaaattta tatgatccaa ataaatatgt cgatgtaaat 3540 
aatgtaggta ttagaggtta tatgtatctt aaagggccta gaggtagcgt aatgactaca 3600 
aacatttatt taaattcaag tttgtatagg gggacaaaat ttattataaa aaaatatgct 3660 
tctggaaata aagataatat tgttagaaat aatgatcgtg tatatattaa tgtagtagtt 3720 
aaaaataaag aatataggtt agctactaat gcgtcacagg caggcgtaga aaaaatacta 3780 
agtgcattag aaatacctga tgtaggaaat ctaagtcaag tagtagtaat gaagtcaaaa 3840 
aatgatcaag gaataacaaa taaatgcaaa atgaatttac aagataataa tgggaatgat 3900 
ataggcttta taggatttca tcagtttaat aatatagcta aactagtagc aagtaattgg 3960 
tataatagac aaatagaaag atctagtagg actttgggtt gctcatggga atttattcct 4020 
gtagatgatg gatggggaga aaggccactg taa 4053 

<210> 110 
<211> 4029 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat^eptide 
<222> (1) . . . (4026) 

<223> Sequence encoding BoNT/A-ED-PARl-Xa 
<400> 110 

atggggccgc ggcggctgct gctggtggcc gcctgcttca gtctgtgcgg cccgctgttg 60 

tctgcccgca cccgggcccg caggccagaa tcaaaagcaa caaatgccac catagaaggc 120 

cggtcatttc ttctcaggaa cccatttgtt aataaacaat ttaattataa agatcctgta 180 

aatggtgttg atattgctta tataaaaatt ccaaatgcag gacaaatgca accagtaaaa 240 

gcttttaaaa ttcataataa aatatgggtt attccagaaa gagatacatt tacaaatcct 300 

gaagaaggag atttaaatcc accaccagaa gcaaaacaag ttccagtttc atattatgat 360 

tcaacatatt taagtacaga taatgaaaaa gataattatt taaagggagt tacaaaatta 420 

tttgagagaa tttattcaac tgatcttgga agaatgttgt taacatcaat agtaagggga 480 

ataccatttt ggggtggaag tacaatagat acagaattaa aagttattga tactaattgt 540 

attaatgtga tacaaccaga tggtagttat agatcagaag aacttaatct agtaataata 600 

ggaccctcag ctgatattat acagtttgaa tgtaaaagct ttggacatga agttttgaat 660 

cttacgcgaa atggttatgg ctctactcaa tacattagat ttagcccaga ttttacattt 720 

ggttttgagg agtcacttga agttgataca aatcctcttt taggtgcagg caaatttgct 780 

acagatccag cagtaacatt agcacatgaa cttatacatg ctggacatag attatatgga 840 

atagcaatta atccaaatag ggtttttaaa gtaaatacta atgcctatta tgaaatgagt 900 

gggttagaag taagctttga ggaacttaga acatttgggg gacatgatgc aaagtttata 960 

gatagtttac aggaaaacga atttcgtcta tattattata ataagtttaa agatatagca 1020 

agtacactta ataaagctaa atcaatagta ggtactactg cttcattaca gtatatgaaa 1080 
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aatgttttta aagagaaata tctcctatct 
aaattaaaat ttgataagtt atacaaaatg 
gttaagtttt ttaaagtact taacagaaaa 
aagataaata tagtacctaa ggtaaattac 
acaaatttag cagcaaactt taatggtcaa 
aaactaaaaa attttactgg attgtttgaa 
ataacttcta aaactaaatc attagataaa 
atcaaagtta ataattggga cttgtttttt 
ctaaataaag gagaagaaat tacatctgat 
agtttagatt taatacaaca atattattta 
atttcaatag aaaatctttc aagtgacatt 
gaaagatttc ctaatggaaa aaagtatgag 
cgtgctcaag aatttgaaca tggtaaatct 
gcattattaa atcctagtcg tgtttataca 
aataaagcta cggaggcagc tatgttttta 
accgatgaaa ctagcgaagt aagtactacg 
ccatatatag gacctgcttt aaatataggt 
gctttaatat tttcaggagc tgttattctg 
gtattaggta cttttgcact tgtatcatat 
atagataatg ctttaagtaa aagaaatgaa 
acaaattggt tagcaaaggt taatacacag 
gctttagaaa atcaagcaga agcaacaaag 

actgaggaag agaaaaataa tattaatttt 
gagtctataa ataaagctat gattaatata 
tatttaatga attctatgat cccttatggt 
cttaaagatg cattattaaa gtatatatat 
gatagattaa aagataaagt taataataca 
aaatacgtag ataatcaaag attattatct 
aatacttcta tattgaattt aagatatgaa 
gcatcaaaaa taaatattgg tagtaaagta 
caattattta atttagaaag tagtaaaatt 
aatagtatgt atgaaaattt tagtactagc 
agtataagtc taaataatga atatacaata 
aaagtatcac ttaattatgg tgaaataatc 
caaagagtag tttttaaata cagtcaaatg 
atttttgtaa ctatcactaa taatagatta 
ttaatagatc aaaaaccaat ttcaaattta 
tttaaattag atggttgtag agatacacat 
tttgataagg aattaaatga aaaagaaatc 
ggtattttaa aagacttttg gggtgattat 
aatttatatg atccaaataa atatgtcgat 
tatcttaaag ggcctagagg tagcgtaatg 
tataggggga caaaatttat tataaaaaaa 
agaaataatg atcgtgtata tattaatgta 
actaatgcgt cacaggcagg cgtagaaaaa 
ggaaatctaa gtcaagtagt agtaatgaag 
tgcaaaatga atttacaaga taataatggg 
tttaataata tagctaaact agtagcaagt 
agtaggactt tgggttgctc atgggaattt 
ccactgtaa 



gaagatacat ctggaaaatt ttcggtagat 1140 
ttaacagaga tttacacaga ggataatttt 1200 
acatatttga attttgataa agccgtattt 1260 
acaatatatg atggatttaa tttaagaaat 1320 
aatacagaaa ttaataatat gaattttact 1380 
ttttataagt tgctatgtgt aagagggata 1440 
ggatacaata aggcattaaa tgatttatgt 1500 
agtccttcag aagataattt tactaatgat 1560 
actaatatag aagcagcaga agaaaatatt 1620 
acctttaatt ttgataatga acctgaaaat 1680 
ataggccaat tagaacttat gcctaatata 1740 
ttagataaat atactatgtt ccattatctt 1800 
aggattgctt taacaaattc tgttaacgaa 1860 
tttttttctt cagactatgt aaagaaagtt 1920 
ggctgggtag aacaattagt atatgatttt 1980 
gataaaattg cggatataac tataattatt 2040 
aatatgttat ataaagatga ttttgtaggt 2100 
ttagaattta taccagagat tgcaatacct 2160 
attgcgaata aggttctaac cgttcaaaca 2220 
aaatgggatg aggtctataa atatatagta 2280 
attgatctaa taagaaaaaa aatgaaagaa 2340 
gctataataa actatcagta taatcaatat 2400 

aatattgatg atttaagttc gaaacttaat 2460 
aataaatttt tgaatcaatg ctctgtttca 2520 
gttaaacggt tagaagattt tgatgctagt 2580 
gataatagag gaactttaat tggtcaagta 2640 
cttagtacag atataccttt tcagctttcc 2700 
acatttactg aatatattaa gaatattatt 2760 
agtaatcatt taatagactt atctaggtat 2820 
aattttgatc caatagataa aaatcaaatt 2880 
gaggtaattt taaaaaatgc tattgtatat 2940 
ttttggataa gaattcctaa gtattttaac 3000 
ataaattgta tggaaaataa ttcaggatgg 3060 
tggactttac aggatactca ggaaataaaa 3120 
attaatatat cagattatat aaacagatgg 3180 
aataactcta aaatttatat aaatggaaga 3240 
ggtaatattc atgctagtaa taatataatg 3300 
agatatattt ggataaaata ttttaatctt 3360 
aaagatttat atgataatca atcaaattca 3420 
ttacaatatg ataaaccata ctatatgtta 3480 
gtaaataatg taggtattag aggttatatg 3540 
actacaaaca tttatttaaa ttcaagtttg 3600 
tatgcttctg gaaataaaga taatattgtt 3660 
gtagttaaaa ataaagaata taggttagct 3720 
atactaagtg cattagaaat acctgatgta 3780 
tcaaaaaatg atcaaggaat aacaaataaa 3840 
aatgatatag gctttatagg atttcatcag 3900 
aattggtata atagacaaat agaaagatct 3960 
attcctgtag atgatggatg gggagaaagg 4020 

4029 



<210> 111 
<211> 4038 
<212> DNA 

<213> Artificial Sequence 



<220> 

<221> mat_peptide 
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<222> {!)... (4035) 

<223> Sequence encoding BoNT/ A- ED-PAR2 -Trypsin 
<400> 111 

atgcggagcc ccagcgcggc gtggctgctg ggggccgcca tcctgctagc agcctctctc 60 
tcctgcagtg gcaccatcca aggaaccaat agatcctcta aaggaagaag ccttattggt 120 
aaggttgatg gcacatccca cgtcactgga ccatttgtta ataaacaatt taattataaa 180 
gatcctgtaa atggtgttga tattgcttat ataaaaattc caaatgcagg acaaatgcaa 240 
ccagtaaaag cttttaaaat tcataataaa atatgggtta ttccagaaag agatacattt 300 
acaaatcctg aagaaggaga tttaaatcca ccaccagaag caaaacaagt tccagtttca 360 
tattatgatt caacatattt aagtacagat aatgaaaaag ataattattt aaagggagtt 420 
acaaaattat ttgagagaat ttattcaact gatcttggaa gaatgttgtt aacatcaata 480 
gtaaggggaa taccattttg gggtggaagt acaatagata cagaattaaa agttattgat 540 
actaattgta ttaatgtgat acaaccagat ggtagttata gatcagaaga acttaatcta 600 
gtaataatag gaccctcagc tgatattata cagtttgaat gtaaaagctt tggacatgaa 660 
gttttgaatc ttacgcgaaa tggttatggc tctactcaat acattagatt tagcccagat 720 
tttacatttg gttttgagga gtcacttgaa gttgatacaa atcctctttt aggtgcaggc 780 
aaatttgcta cagatccagc agtaacatta gcacatgaac ttatacatgc tggacataga 840 
ttatatggaa tagcaattaa tccaaatagg gtttttaaag taaatactaa tgcctattat 900 
gaaatgagtg ggttagaagt aagctttgag gaacttagaa catttggggg acatgatgca 960 

aagtttatag atagtttaca ggaaaacgaa tttcgtctat attattataa taagtttaaa 1020 
gatatagcaa gtacacttaa taaagctaaa tcaatagtag gtactactgc ttcattacag 1080 
tatatgaaaa atgtttttaa agagaaatat ctcctatctg aagatacatc tggaaaattt 1140 
tcggtagata aattaaaatt tgataagtta tacaaaatgt taacagagat ttacacagag 1200 
gataattttg ttaagttttt taaagtactt aacagaaaaa catatttgaa ttttgataaa 1260 
gccgtattta agataaatat agtacctaag gtaaattaca caatatatga tggatttaat 1320 
ttaagaaata caaatttagc agcaaacttt aatggtcaaa atacagaaat taataatatg 1380 
aattttacta aactaaaaaa ttttactgga ttgtttgaat tttataagtt gctatgtgta 1440 
agagggataa taacttctaa aactaaatca ttagataaag gatacaataa ggcattaaat 1500 
gatttatgta tcaaagttaa taattgggac ttgtttttta gtccttcaga agataatttt 1560 
actaatgatc taaataaagg agaagaaatt acatctgata ctaatataga agcagcagaa 1620 
gaaaatatta gtttagattt aatacaacaa tattatttaa cctttaattt tgataatgaa 1680 
cctgaaaata tttcaataga aaatctttca agtgacatta taggccaatt agaacttatg 1740 
cctaatatag aaagatttcc taatggaaaa aagtatgagt tagataaata tactatgttc 1800 
cattatcttc gtgctcaaga atttgaacat ggtaaatcta ggattgcttt aacaaattct 1860 
gttaacgaag cattattaaa tcctagtcgt gtttatacat ttttttcttc agactatgta 1920 
aagaaagtta ataaagctac ggaggcagct atgtttttag gctgggtaga acaattagta 1980 
tatgatttta ccgatgaaac tagcgaagta agtactacgg ataaaattgc ggatataact 2040 
ataattattc catatatagg acctgcttta aatataggta atatgttata taaagatgat 2100 
tttgtaggtg ctttaatatt ttcaggagct gttattctgt tagaatttat accagagatt 2160 
gcaatacctg tattaggtac ttttgcactt gtatcatata ttgcgaataa ggttctaacc 2220 
gttcaaacaa tagataatgc tttaagtaaa agaaatgaaa aatgggatga ggtctataaa 2280 
tatatagtaa caaattggtt agcaaaggtt aatacacaga ttgatctaat aagaaaaaaa 2340 
atgaaagaag ctttagaaaa tcaagcagaa gcaacaaagg ctataataaa ctatcagtat 2400 
aatcaatata ctgaggaaga gaaaaataat attaatttta atattgatga tttaagttcg 2460 
aaacttaatg agtctataaa taaagctatg attaatataa ataaattttt gaatcaatgc 2520 
tctgtttcat atttaatgaa ttctatgatc ccttatggtg ttaaacggtt agaagatttt 2580 
gatgctagtc ttaaagatgc attattaaag tatatatatg ataatagagg aactttaatt 2640 
ggtcaagtag atagattaaa agataaagtt aataatacac ttagtacaga tatacctttt 2700 
cagctttcca aatacgtaga taatcaaaga ttattatcta catttactga atatattaag 2760 
aatattatta atacttctat attgaattta agatatgaaa gtaatcattt aatagactta 2820 
tctaggtatg catcaaaaat aaatattggt agtaaagtaa attttgatcc aatagataaa 2880 

aatcaaattc aattatttaa tttagaaagt agtaaaattg aggtaatttt aaaaaatgct 2940 

attgtatata atagtatgta tgaaaatttt agtactagct tttggataag aattcctaag 3000 

tattttaaca gtataagtct aaataatgaa tatacaataa taaattgtat ggaaaataat 3060 

tcaggatgga aagtatcact taattatggt gaaataatct ggactttaca ggatactcag 3120 

gaaataaaac aaagagtagt ttttaaatac agtcaaatga ttaatatatc agattatata 3180 
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aacagatgga tttttgtaac tatcactaat aatagattaa ataactctaa aatttatata 3240 
aatggaagat taatagatca aaaaccaatt tcaaatttag gtaatattca tgctagtaat 3300 
aatataatgt ttaaattaga tggttgtaga gatacacata gatatatttg gataaaatat 3360 
tttaatcttt ttgataagga attaaatgaa aaagaaatca aagatttata tgataatcaa 3420 
tcaaattcag gtattttaaa agacttttgg ggtgattatt tacaatatga taaaccatac 3480 
tatatgttaa atttatatga tccaaataaa tatgtcgatg taaataatgt aggtattaga 3540 
ggttatatgt atcttaaagg gcctagaggt agcgtaatga ctacaaacat ttatttaaat 3600 
tcaagtttgt atagggggac aaaatttatt ataaaaaaat atgcttctgg aaataaagat 3660 
aatattgtta gaaataatga tcgtgtatat attaatgtag tagttaaaaa taaagaatat 3720 
aggttagcta ctaatgcgtc acaggcaggc gtagaaaaaa tactaagtgc attagaaata 3780 
cctgatgtag gaaatctaag tcaagtagta gtaatgaagt caaaaaatga tcaaggaata 3840 
acaaataaat gcaaaatgaa tttacaagat aataatggga atgatatagg ctttatagga 3900 
tttcatcagt ttaataatat agctaaacta gtagcaagta attggtataa tagacaaata 3960 
gaaagatcta gtaggacttt gggttgctca tgggaattta ttcctgtaga tgatggatgg 4020 
ggagaaaggc cactgtaa 4038 

<210> 112 
<211> 4014 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> inat_peptide 
<222> (1) . . . (4011) 

<223> Sequence encoding BoNT/A-ED~PAR2-Xa 
<400> 112 

atgcggagcc ccagcgcggc gtggctgctg ggggccgcca tcctgctagc agcctctctc 60 
tcctgcagtg gcaccatcca aggaaccaat agatccatag aaggaagaag ccttattggt 120 
aaggttccat ttgttaataa acaatttaat tataaagatc ctgtaaatgg tgttgatatt 180 
gcttatataa aaattccaaa tgcaggacaa atgcaaccag taaaagcttt taaaattcat 240 
aataaaatat gggttattcc agaaagagat acatttacaa atcctgaaga aggagattta 300 
aatccaccac cagaagcaaa acaagttcca gtttcatatt atgattcaac atatttaagt 360 
acagataatg aaaaagataa ttatttaaag ggagttacaa aattatttga gagaatttat 420 
tcaactgatc ttggaagaat gttgttaaca tcaatagtaa ggggaatacc attttggggt 480 
ggaagtacaa tagatacaga attaaaagtt attgatacta attgtattaa tgtgatacaa 540 
ccagatggta gttatagatc agaagaactt aatctagtaa taataggacc ctcagctgat 600 
attatacagt ttgaatgtaa aagctttgga catgaagttt tgaatcttac gcgaaatggt 660 
tatggctcta ctcaatacat tagatttagc ccagatttta catttggttt tgaggagtca 720 
cttgaagttg atacaaatcc tcttttaggt gcaggcaaat ttgctacaga tccagcagta 780 
acattagcac atgaacttat acatgctgga catagattat atggaatagc aattaatcca 840 
aatagggttt ttaaagtaaa tactaatgcc tattatgaaa tgagtgggtt agaagtaagc 900 ' 
tttgaggaac ttagaacatt tgggggacat gatgcaaagt ttatagatag tttacaggaa 960 
aacgaatttc gtctatatta ttataataag tttaaagata tagcaagtac acttaataaa 1020 
gctaaatcaa tagtaggtac tactgcttca ttacagtata tgaaaaatgt ttttaaagag 1080 
aaatatctcc tatctgaaga tacatctgga aaattttcgg tagataaatt aaaatttgat 1140 
aagttataca aaatgttaac agagatttac acagaggata attttgttaa gttttttaaa 1200 
gtacttaaca gaaaaacata tttgaatttt gataaagccg tatttaagat aaatatagta 1260 
cctaaggtaa attacacaat atatgatgga tttaatttaa gaaatacaaa tttagcagca 1320 
aactttaatg gtcaaaatac agaaattaat aatatgaatt ttactaaact aaaaaatttt 1380 
actggattgt ttgaatttta taagttgcta tgtgtaagag ggataataac ttctaaaact 1440 
aaatcattag ataaaggata caataaggca ttaaatgatt tatgtatcaa agttaataat 1500 
tgggacttgt tttttagtcc ttcagaagat aattttacta atgatctaaa taaaggagaa 1560 
gaaattacat ctgatactaa tatagaagca gcagaagaaa atattagttt agatttaata 1620 
caacaatatt atttaacctt taattttgat aatgaacctg aaaatatttc aatagaaaat 1680 
ctttcaagtg acattatagg ccaattagaa cttatgccta atatagaaag atttcctaat 1740 
ggaaaaaagt atgagttaga taaatatact atgttccatt atcttcgtgc tcaagaattt 1800 
gaacatggta aatctaggat tgctttaaca aattctgtta acgaagcatt attaaatcct 1860 
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agtcgtgttt atacattttt ttcttcagac tatgtaaaga aagttaataa agctacggag 1920 
gcagctatgt ttttaggctg ggtagaacaa ttagtatatg attttaccga tgaaactagc 1980 
gaagtaagta ctacggataa aattgcggat ataactataa ttattccata tataggacct 2040 
gctttaaata taggtaatat gttatataaa gatgattttg taggtgcttt aatattttca 2100 
ggagctgtta ttctgttaga atttatacca gagattgcaa tacctgtatt aggtactttt 2160 
gcacttgtat catatattgc gaataaggtt ctaaccgttc aaacaataga taatgcttta 2220 
agtaaaagaa atgaaaaatg ggatgaggtc tataaatata tagtaacaaa ttggttagca 2280 
aaggttaata cacagattga tctaataaga aaaaaaatga aagaagcttt agaaaatcaa 2340 
gcagaagcaa caaaggctat aataaactat cagtataatc aatatactga ggaagagaaa 2400 
aataatatta attttaatat tgatgattta agttcgaaac ttaatgagtc tataaataaa 2460 
gctatgatta atataaataa atttttgaat caatgctctg tttcatattt aatgaattct 2520 
atgatccctt atggtgttaa acggttagaa gattttgatg ctagtcttaa agatgcatta 2580 
ttaaagtata tatatgataa tagaggaact ttaattggtc aagtagatag attaaaagat 2640 
aaagttaata atacacttag tacagatata ccttttcagc tttccaaata cgtagataat 2700 
caaagattat tatctacatt tactgaatat attaagaata ttattaatac ttctatattg 2760 
aatttaagat atgaaagtaa tcatttaata gacttatcta ggtatgcatc aaaaataaat 2820 
attggtagta aagtaaattt tgatccaata gataaaaatc aaattcaatt atttaattta 2880 
gaaagtagta aaattgaggt aattttaaaa aatgctattg tatataatag tatgtatgaa 2940 
aattttagta ctagcttttg gataagaatt cctaagtatt ttaacagtat aagtctaaat 3000 
aatgaatata caataataaa ttgtatggaa aataattcag gatggaaagt atcacttaat 3060 
tatggtgaaa taatctggac tttacaggat actcaggaaa taaaacaaag agtagttttt 3120 
aaatacagtc aaatgattaa tatatcagat tatataaaca gatggatttt tgtaactatc 3180 
actaataata gattaaataa ctctaaaatt tatataaatg gaagattaat agatcaaaaa 3240 
ccaatttcaa atttaggtaa tattcatgct agtaataata taatgtttaa attagatggt 3300 
tgtagagata cacatagata tatttggata aaatatttta atctttttga taaggaatta 3360 
aatgaaaaag aaatcaaaga tttatatgat aatcaatcaa attcaggtat tttaaaagac 3420 
ttttggggtg attatttaca atatgataaa ccatactata tgttaaattt atatgatcca 3480 
aataaatatg tcgatgtaaa taatgtaggt attagaggtt atatgtatct taaagggcct 3540 
agaggtagcg taatgactac aaacatttat ttaaattcaa gtttgtatag ggggacaaaa 3600 
tttattataa aaaaatatgc ttctggaaat aaagataata ttgttagaaa taatgatcgt 3660 
gtatatatta atgtagtagt taaaaataaa gaatataggt tagctactaa tgcgtcacag 3720 
gcaggcgtag aaaaaatact aagtgcatta gaaatacctg atgtaggaaa tctaagtcaa 3780 
gtagtagtaa tgaagtcaaa aaatgatcaa ggaataacaa ataaatgcaa aatgaattta 3840 
caagataata atgggaatga tataggcttt ataggatttc atcagtttaa taatatagct 3900 
aaactagtag caagtaattg gtataataga caaatagaaa gatctagtag gactttgggt 3960 
tgctcatggg aatttattcc tgtagatgat ggatggggag aaaggccact gtaa 4014 

<210> 113 
<211> 4044 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat_peptide 
<222> (1) . . . (4041) 

<223> Sequence encoding BoNT/A-ED-PAR3 -Thrombin 
<400> 113 

atgaaagccc tcatctttgc agctgctggc ctcctgcttc tgttgcccac tttttgtcag 60 
agtggcatgg aaaatgatac aaacaacttg gcaaagccaa ccttacccat taagaccttt 120 
cgtggagctc ccccaaattc ttttgaagag ttccccccat ttgttaataa acaatttaat 180 
tataaagatc ctgtaaatgg tgttgatatt gcttatataa aaattccaaa tgcaggacaa 240 
atgcaaccag taaaagcttt taaaattcat aataaaatat gggttattcc agaaagagat 300 
acatttacaa atcctgaaga aggagattta aatccaccac cagaagcaaa acaagttcca 360 
gtttcatatt atgattcaac atatttaagt acagataatg aaaaagataa ttatttaaag 420 
ggagttacaa aattatttga gagaatttat tcaactgatc ttggaagaat gttgttaaca 480 
tcaatagtaa ggggaatacc attttggggt ggaagtacaa tagatacaga attaaaagtt 540 
attgatacta attgtattaa tgtgatacaa ccagatggta gttatagatc agaagaactt 600 
aatctagtaa taataggacc ctcagctgat attatacagt ttgaatgtaa aagctttgga 660 
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catgaagttt tgaatcttac gcgaaatggt tatggctcta ctcaatacat tagatttagc 720 
ccagatttta catttggttt tgaggagtca cttgaagttg atacaaatcc tcttttaggt 780 
gcaggcaaat ttgctacaga tccagcagta acattagcac atgaacttat acatgctgga 840 
catagattat atggaatagc aattaatcca aatagggttt ttaaagtaaa tactaatgcc 900 
tattatgaaa tgagtgggtt agaagtaagc tttgaggaac ttagaacatt tgggggacat 960 
gatgcaaagt ttatagatag tttacaggaa aacgaatttc gtctatatta ttataataag 1020 
tttaaagata tagcaagtac acttaataaa gctaaatcaa tagtaggtac tactgcttca 1080 
ttacagtata tgaaaaatgt ttttaaagag aaatatctcc tatctgaaga tacatctgga 1140 
aaattttcgg tagataaatt aaaatttgat aagttataca aaatgttaac agagatttac 1200 
acagaggata attttgttaa gttttttaaa gtacttaaca gaaaaacata tttgaatttt 1260 
gataaagccg tatttaagat aaatatagta cctaaggtaa attacacaat atatgatgga 1320 
tttaatttaa gaaatacaaa tttagcagca aactttaatg gtcaaaatac agaaattaat 1380 
aatatgaatt ttactaaact aaaaaatttt actggattgt ttgaatttta taagttgcta 1440 
tgtgtaagag ggataataac ttctaaaact aaatcattag ataaaggata caataaggca 1500 
ttaaatgatt tatgtatcaa agttaataat tgggacttgt tttttagtcc ttcagaagat 1560 
aattttacta atgatctaaa taaaggagaa gaaattacat ctgatactaa tatagaagca 1620 
gcagaagaaa atattagttt agatttaata caacaatatt atttaacctt taattttgat 1680 
aatgaacctg aaaatatttc aatagaaaat ctttcaagtg acattatagg ccaattagaa 1740 
cttatgccta atatagaaag atttcctaat ggaaaaaagt atgagttaga taaatatact 1800 
atgttccatt atcttcgtgc tcaagaattt gaacatggta aatctaggat tgctttaaca 1860 
aattctgtta acgaagcatt attaaatcct agtcgtgttt atacattttt ttcttcagac 1920 
tatgtaaaga aagttaataa agctacggag gcagctatgt ttttaggctg ggtagaacaa 1980 
ttagtatatg attttaccga tgaaactagc gaagtaagta ctacggataa aattgcggat 2040 
ataactataa ttattccata tataggacct gctttaaata taggtaatat gttatataaa 2100 
gatgattttg taggtgcttt aatattttca ggagctgtta ttctgttaga atttatacca 2160 
gagattgcaa tacctgtatt aggtactttt gcacttgtat catatattgc gaataaggtt 2220 
ctaaccgttc aaacaataga taatgcttta agtaaaagaa atgaaaaatg ggatgaggtc 2280 
tataaatata tagtaacaaa ttggttagca aaggttaata cacagattga tctaataaga 2340 
aaaaaaatga aagaagcttt agaaaatcaa gcagaagcaa caaaggctat aataaactat 2400 
cagtataatc aatatactga ggaagagaaa aataatatta attttaatat tgatgattta 2460 
agttcgaaac ttaatgagtc tataaataaa gctatgatta atataaataa atttttgaat 2520 
caatgctctg tttcatattt aatgaattct atgatccctt atggtgttaa acggttagaa 2580 
gattttgatg ctagtcttaa agatgcatta ttaaagtata tatatgataa tagaggaact 2640 
ttaattggtc aagtagatag attaaaagat aaagttaata atacacttag tacagatata 2700 
ccttttcagc tttccaaata cgtagataat caaagattat tatctacatt tactgaatat 2760 
attaagaata ttattaatac ttctatattg aatttaagat atgaaagtaa tcatttaata 2820 
gacttatcta ggtatgcatc aaaaataaat attggtagta aagtaaattt tgatccaata 2880 
gataaaaatc aaattcaatt atttaattta gaaagtagta aaattgaggt aattttaaaa 2940 
aatgctattg tatataatag tatgtatgaa aattttagta ctagcttttg gataagaatt 3000 
cctaagtatt ttaacagtat aagtctaaat aatgaatata caataataaa ttgtatggaa 3060 
aataattcag gatggaaagt atcacttaat tatggtgaaa taatctggac tttacaggat 3120 
actcaggaaa taaaacaaag agtagttttt aaatacagtc aaatgattaa tatatcagat 3180 
tatataaaca gatggatttt tgtaactatc actaataata gattaaataa ctctaaaatt 3240 
tatataaatg gaagattaat agatcaaaaa ccaatttcaa atttaggtaa tattcatgct 3300 
agtaataata taatgtttaa attagatggt tgtagagata cacatagata tatttggata 3360 
aaatatttta atctttttga taaggaatta aatgaaaaag aaatcaaaga tttatatgat 3420 
aatcaatcaa attcaggtat tttaaaagac ttttggggtg attatttaca atatgataaa 3480 
ccatactata tgttaaattt atatgatcca aataaatatg tcgatgtaaa taatgtaggt 3540 
attagaggtt atatgtatct taaagggcct agaggtagcg taatgactac aaacatttat 3600 
ttaaattcaa gtttgtatag ggggacaaaa tttattataa aaaaatatgc ttctggaaat 3660 
aaagataata ttgttagaaa taatgatcgt gtatatatta atgtagtagt taaaaataaa 3720 
gaatataggt tagctactaa tgcgtcacag gcaggcgtag aaaaaatact aagtgcatta 3780 
gaaatacctg atgtaggaaa tctaagtcaa gtagtagtaa tgaagtcaaa aaatgatcaa 3840 
ggaataacaa ataaatgcaa aatgaattta caagataata atgggaatga tataggcttt 3900 
ataggatttc atcagtttaa taatatagct aaactagtag caagtaattg gtataataga 3960 
caaatagaaa gatctagtag gactttgggt tgctcatggg aatttattcc tgtagatgat 4020 
ggatggggag aaaggccact gtaa 4044 

<210> 114 
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<211> 4020 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat_peptide 
<222> (1) . . . (4017) 

<223> Sequence encoding BoNT/A-ED-PAR3-Xa 
<400> 114 

atgaaagccc tcatctttgc agctgctggc ctcctgcttc tgttgcccac tttttgtcag 60 
agtggcatgg aaaatgatac aaacaacttg gcaaagccaa ccatagaagg tagaaccttt 120 
cgtggagctc ccccatttgt taataaacaa tttaattata aagatcctgt aaatggtgtt 180 
gatattgctt atataaaaat tccaaatgca ggacaaatgc aaccagtaaa agcttttaaa 240 
attcataata aaatatgggt tattccagaa agagatacat ttacaaatcc tgaagaagga 300 
gatttaaatc caccaccaga agcaaaacaa gttccagttt catattatga ttcaacatat 360 
ttaagtacag ataatgaaaa agataattat ttaaagggag ttacaaaatt atttgagaga 420 
atttattcaa ctgatcttgg aagaatgttg ttaacatcaa tagtaagggg aataccattt 480 
tggggtggaa gtacaataga tacagaatta aaagttattg atactaattg tattaatgtg 540 
atacaaccag atggtagtta tagatcagaa gaacttaatc tagtaataat aggaccctca 600 
gctgatatta tacagtttga atgtaaaagc tttggacatg aagttttgaa tcttacgcga 660 
aatggttatg gctctactca atacattaga tttagcccag attttacatt tggttttgag 720 
gagtcacttg aagttgatac aaatcctctt ttaggtgcag gcaaatttgc tacagatcca 780 
gcagtaacat tagcacatga acttatacat gctggacata gattatatgg aatagcaatt 840 
aatccaaata gggtttttaa agtaaatact aatgcctatt atgaaatgag tgggttagaa 900 
gtaagctttg aggaacttag aacatttggg ggacatgatg caaagtttat agatagttta 960 
caggaaaacg aatttcgtct atattattat aataagttta aagatatagc aagtacactt 1020 
aataaagcta aatcaatagt aggtactact gcttcattac agtatatgaa aaatgttttt 1080 
aaagagaaat atctcctatc tgaagataca tctggaaaat tttcggtaga taaattaaaa 1140 
tttgataagt tatacaaaat gttaacagag atttacacag aggataattt tgttaagttt 1200 
tttaaagtac ttaacagaaa aacatatttg aattttgata aagccgtatt taagataaat 1260 
atagtaccta aggtaaatta cacaatatat gatggattta atttaagaaa tacaaattta 1320 
gcagcaaact ttaatggtca aaatacagaa attaataata tgaattttac taaactaaaa 1380 
aattttactg gattgtttga attttataag ttgctatgtg taagagggat aataacttct 1440 
aaaactaaat cattagataa aggatacaat aaggcattaa atgatttatg tatcaaagtt 1500 
aataattggg acttgttttt tagtccttca gaagataatt ttactaatga tctaaataaa 1560 
ggagaagaaa ttacatctga tactaatata gaagcagcag aagaaaatat tagtttagat 1620 
ttaatacaac aatattattt aacctttaat tttgataatg aacctgaaaa tatttcaata 1680 
gaaaatcttt caagtgacat tataggccaa ttagaactta tgcctaatat agaaagattt 1740 
cctaatggaa aaaagtatga gttagataaa tatactatgt tccattatct tcgtgctcaa 1800 
gaatttgaac atggtaaatc taggattgct ttaacaaatt ctgttaacga agcattatta 1860 
aatcctagtc gtgtttatac atttttttct tcagactatg taaagaaagt taataaagct 1920 
acggaggcag ctatgttttt aggctgggta gaacaattag tatatgattt taccgatgaa 1980 
actagcgaag taagtactac ggataaaatt gcggatataa ctataattat tccatatata 2040 
ggacctgctt taaatatagg taatatgtta tataaagatg attttgtagg tgctttaata 2100 
ttttcaggag ctgttattct gttagaattt ataccagaga ttgcaatacc tgtattaggt 2160 
acttttgcac ttgtatcata tattgcgaat aaggttctaa ccgttcaaac aatagataat 2220 
gctttaagta aaagaaatga aaaatgggat gaggtctata aatatatagt aacaaattgg 2280 
ttagcaaagg ttaatacaca gattgatcta ataagaaaaa aaatgaaaga agctttagaa 2340 
aatcaagcag aagcaacaaa ggctataata aactatcagt ataatcaata tactgaggaa 2400 
gagaaaaata atattaattt taatattgat gatttaagtt cgaaacttaa tgagtctata 2460 
aataaagcta tgattaatat aaataaattt ttgaatcaat gctctgtttc atatttaatg 2520 
aattctatga tcccttatgg tgttaaacgg ttagaagatt ttgatgctag tcttaaagat 2580 
gcattattaa agtatatata tgataataga ggaactttaa ttggtcaagt agatagatta 2640 
aaagataaag ttaataatac acttagtaca gatatacctt ttcagctttc caaatacgta 2700 
gataatcaaa gattattatc tacatttact gaatatatta agaatattat taatacttct 2760 
atattgaatt taagatatga aagtaatcat ttaatagact tatctaggta tgcatcaaaa 2820 
ataaatattg gtagtaaagt aaattttgat ccaatagata aaaatcaaat tcaattattt 2880 
aatttagaaa gtagtaaaat tgaggtaatt ttaaaaaatg ctattgtata taatagtatg 2940 
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tatgaaaatt ttagtactag cttttggata agaattccta agtattttaa cagtataagt 3000 
ctaaataatg aatatacaat aataaattgt atggaaaata attcaggatg gaaagtatca 3060 
cttaattatg gtgaaataat ctggacttta caggatactc aggaaataaa acaaagagta 3120 
gtttttaaat acagtcaaat gattaatata tcagattata taaacagatg gatttttgta 3180 
actatcacta ataatagatt aaataactct aaaatttata taaatggaag attaatagat 3240 
caaaaaccaa tttcaaattt aggtaatatt catgctagta ataatataat gtttaaatta 3300 
gatggttgta gagatacaca tagatatatt tggataaaat attttaatct ttttgataag 3360 
gaattaaatg aaaaagaaat caaagattta tatgataatc aatcaaattc aggtatttta 3420 
aaagactttt ggggtgatta tttacaatat gataaaccat actatatgtt aaatttatat 3480 
gatccaaata aatatgtcga tgtaaataat gtaggtatta gaggttatat gtatcttaaa 3540 
gggcctagag gtagcgtaat gactacaaac atttatttaa attcaagttt gtataggggg 3600 
acaaaattta ttataaaaaa atatgcttct ggaaataaag ataatattgt tagaaataat 3660 
gatcgtgtat atattaatgt agtagttaaa aataaagaat ataggttagc tactaatgcg 3720 
tcacaggcag gcgtagaaaa aatactaagt gcattagaaa tacctgatgt aggaaatcta 3780 
agtcaagtag tagtaatgaa gtcaaaaaat gatcaaggaa taacaaataa atgcaaaatg 3840 
aatttacaag ataataatgg gaatgatata ggctttatag gatttcatca gtttaataat 3900 
atagctaaac tagtagcaag taattggtat aatagacaaa tagaaagatc tagtaggact 3960 
ttgggttgct catgggaatt tattcctgta gatgatggat ggggagaaag gccactgtaa 4020 



<210> 115 
<211> 4071 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> inat_j)eptide 
<222> (1) . - . (4068) 

<223> Sequence encoding BoNT/A-ED-PAR4~Throinbin 
<400> 115 

atgtgggggc gactgctcct gtggcccctg gtgctggggt tcagcctgtc tggcggcacc 60 
cagaccccca gcgtctacga cgagagcggg agcaccggag gtggtgatga cagcacgccc 120 
tcaatcctgc ctgccccccg cggctaccca ggccaagtct gtgccaatga cagtgacacc 180 
ctgccatttg ttaataaaca atttaattat aaagatcctg taaatggtgt tgatattgct 240 
tatataaaaa ttccaaatgc aggacaaatg caaccagtaa aagcttttaa aattcataat 300 
aaaatatggg ttattccaga aagagataca tttacaaatc ctgaagaagg agatttaaat 360 
ccaccaccag aagcaaaaca agttccagtt tcatattatg attcaacata tttaagtaca 420 
gataatgaaa aagataatta tttaaaggga gttacaaaat tatttgagag aatttattca 480 
actgatcttg gaagaatgtt gttaacatca atagtaaggg gaataccatt ttggggtgga 540 
agtacaatag atacagaatt aaaagttatt gatactaatt gtattaatgt gatacaacca 600 
gatggtagtt atagatcaga agaacttaat ctagtaataa taggaccctc agctgatatt 660 
atacagtttg aatgtaaaag ctttggacat gaagttttga atcttacgcg aaatggttat 720 
ggctctactc aatacattag atttagccca gattttacat ttggttttga ggagtcactt 780 
gaagttgata caaatcctct tttaggtgca ggcaaatttg ctacagatcc agcagtaaca 840 
ttagcacatg aacttataca tgctggacat agattatatg gaatagcaat taatccaaat 900 
agggttttta aagtaaatac taatgcctat tatgaaatga gtgggttaga agtaagcttt 960 
gaggaactta gaacatttgg gggacatgat gcaaagttta tagatagttt acaggaaaac 1020 
gaatttcgtc tatattatta taataagttt aaagatatag caagtacact taataaagct 1080 
aaatcaatag taggtactac tgcttcatta cagtatatga aaaatgtttt taaagagaaa 1140 
tatctcctat ctgaagatac atctggaaaa ttttcggtag ataaattaaa atttgataag 1200 
ttatacaaaa tgttaacaga gatttacaca gaggataatt ttgttaagtt ttttaaagta 1260 
cttaacagaa aaacatattt gaattttgat aaagccgtat ttaagataaa tatagtacct 1320 
aaggtaaatt acacaatata tgatggattt aatttaagaa atacaaattt agcagcaaac 1380 
tttaatggtc aaaatacaga aattaataat atgaatttta ctaaactaaa aaattttact 1440 
ggattgtttg aattttataa gttgctatgt gtaagaggga taataacttc taaaactaaa 1500 
tcattagata aaggatacaa taaggcatta aatgatttat gtatcaaagt taataattgg 1560 
gacttgtttt ttagtccttc agaagataat tttactaatg atctaaataa aggagaagaa 1620 
attacatctg atactaatat agaagcagca gaagaaaata ttagtttaga tttaatacaa 1680 
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caatattatt taacctttaa ttttgataat gaacctgaaa atatttcaat agaaaatctt 1740 
tcaagtgaca ttataggcca attagaactt atgcctaata tagaaagatt tcctaatgga 1800 
aaaaagtatg agttagataa atatactatg ttccattatc ttcgtgctca agaatttgaa 1860 
catggtaaat ctaggattgc tttaacaaat tctgttaacg aagcattatt aaatcctagt 1920 
cgtgtttata catttttttc ttcagactat gtaaagaaag ttaataaagc tacggaggca 1980 
gctatgtttt taggctgggt agaacaatta gtatatgatt ttaccgatga aactagcgaa 2040 
gtaagtacta cggataaaat tgcggatata actataatta ttccatatat aggacctgct 2100 
ttaaatatag gtaatatgtt atataaagat gattttgtag gtgctttaat attttcagga 2160 
gctgttattc tgttagaatt tataccagag attgcaatac ctgtattagg tacttttgca 2220 
cttgtatcat atattgcgaa taaggttcta accgttcaaa caatagataa tgctttaagt 2280 
aaaagaaatg aaaaatggga tgaggtctat aaatatatag taacaaattg gttagcaaag 2340 
gttaatacac agattgatct aataagaaaa aaaatgaaag aagctttaga aaatcaagca 2400 
gaagcaacaa aggctataat aaactatcag tataatcaat atactgagga agagaaaaat 2460 
aatattaatt ttaatattga tgatttaagt tcgaaactta atgagtctat aaataaagct 2520 
atgattaata taaataaatt tttgaatcaa tgctctgttt catatttaat gaattctatg 2580 
atcccttatg gtgttaaacg gttagaagat tttgatgcta gtcttaaaga tgcattatta 2640 
aagtatatat atgataatag aggaacttta attggtcaag tagatagatt aaaagataaa 2700 
gttaataata cacttagtac agatatacct tttcagcttt ccaaatacgt agataatcaa 2760 
agattattat ctacatttac tgaatatatt aagaatatta ttaatacttc tatattgaat 2820 
ttaagatatg aaagtaatca tttaatagac ttatctaggt atgcatcaaa aataaatatt 2880 
ggtagtaaag taaattttga tccaatagat aaaaatcaaa ttcaattatt taatttagaa 2940 
agtagtaaaa ttgaggtaat tttaaaaaat gctattgtat ataatagtat gtatgaaaat 3000 
tttagtacta gcttttggat aagaattcct aagtatttta acagtataag tctaaataat 3060 
gaatatacaa taataaattg tatggaaaat aattcaggat ggaaagtatc acttaattat 3120 
ggtgaaataa tctggacttt acaggatact caggaaataa aacaaagagt agtttttaaa 3180 
tacagtcaaa tgattaatat atcagattat ataaacagat ggatttttgt aactatcact 3240 
aataatagat taaataactc taaaatttat ataaatggaa gattaataga tcaaaaacca 3300 
atttcaaatt taggtaatat tcatgctagt aataatataa tgtttaaatt agatggttgt 3360 
agagatacac atagatatat ttggataaaa tattttaatc tttttgataa ggaattaaat 3420 
gaaaaagaaa tcaaagattt atatgataat caatcaaatt caggtatttt aaaagacttt 3480 
tggggtgatt atttacaata tgataaacca tactatatgt taaatttata tgatccaaat 3540 
aaatatgtcg atgtaaataa tgtaggtatt agaggttata tgtatcttaa agggcctaga 3600 
ggtagcgtaa tgactacaaa catttattta aattcaagtt tgtatagggg gacaaaattt 3660 
attataaaaa aatatgcttc tggaaataaa gataatattg ttagaaataa tgatcgtgta 3720 
tatattaatg tagtagttaa aaataaagaa tataggttag ctactaatgc gtcacaggca 3780 
ggcgtagaaa aaatactaag tgcattagaa atacctgatg taggaaatct aagtcaagta 3840 
gtagtaatga agtcaaaaaa tgatcaagga ataacaaata aatgcaaaat gaatttacaa 3900 
gataataatg ggaatgatat aggctttata ggatttcatc agtttaataa tatagctaaa 3960 
ctagtagcaa gtaattggta taatagacaa atagaaagat ctagtaggac tttgggttgc 4020 
tcatgggaat ttattcctgt agatgatgga tggggagaaa ggccactgta a 4071 

<210> 116 
<211> 4047 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> matjeptide 
<222> (1) . . . (4044) 

<223> Sequence encoding BoNT/A-ED-PAR4-Xa 
<400> 116 

atgtgggggc gactgctcct gtggcccctg gtgctggggt 
cagaccccca gcgtctacga cgagagcggg agcaccggag 
tcaatcctga ttgaaggccg cggctaccca ggccaagtcc 
aattataaag atcctgtaaa tggtgttgat attgcttata 
caaatgcaac cagtaaaagc ttttaaaatt cataataaaa 
gatacattta caaatcctga agaaggagat ttaaatccac 
ccagtttcat attatgattc aacatattta agtacagata 



tcagcctgtc tggcggcacc 60 
gtggtgatga cagcacgccc 120 
catttgttaa taaacaattt 180 
taaaaattcc aaatgcagga 240 
tatgggttat tccagaaaga 300 
caccagaagc aaaacaagtt 360 
atgaaaaaga taattattta 420 
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aagggagtta caaaattatt tgagagaatt tattcaactg atcttggaag aatgttgtta 480 
acatcaatag taaggggaat accattttgg ggtggaagta caatagatac agaattaaaa 540 
gttattgata ctaattgtat taatgtgata caaccagatg gtagttatag atcagaagaa 600 
cttaatctag taataatagg accctcagct gatattatac agtttgaatg taaaagcttt 660 
ggacatgaag ttttgaatct tacgcgaaat ggttatggct ctactcaata cattagattt 720 
agcccagatt ttacatttgg ttttgaggag tcacttgaag ttgatacaaa tcctctttta 780 
ggtgcaggca aatttgctac agatccagca gtaacattag cacatgaact tatacatgct 840 
ggacatagat tatatggaat agcaattaat ccaaataggg tttttaaagt aaatactaat 900 
gcctattatg aaatgagtgg gttagaagta agctttgagg aacttagaac atttggggga 960 
catgatgcaa agtttataga tagtttacag gaaaacgaat ttcgtctata ttattataat 1020 
aagtttaaag atatagcaag tacacttaat aaagctaaat caatagtagg tactactgct 1080 
tcattacagt atatgaaaaa tgtttttaaa gagaaatatc tcctatctga agatacatct 1140 
ggaaaatttt cggtagataa attaaaattt gataagttat acaaaatgtt aacagagatt 1200 
tacacagagg ataattttgt taagtttttt aaagtactta acagaaaaac atatttgaat 1260 
tttgataaag ccgtatttaa gataaatata gtacctaagg taaattacac aatatatgat 1320 
ggatttaatt taagaaatac aaatttagca gcaaacttta atggtcaaaa tacagaaatt 1380 
aataatatga attttactaa actaaaaaat tttactggat tgtttgaatt ttataagttg 1440 
ctatgtgtaa gagggataat aacttctaaa actaaatcat tagataaagg atacaataag 1500 
gcattaaatg atttatgtat caaagttaat aattgggact tgttttttag tccttcagaa 1560 
gataatttta ctaatgatct aaataaagga gaagaaatta catctgatac taatatagaa 1620 
gcagcagaag aaaatattag tttagattta atacaacaat attatttaac ctttaatttt 1680 
gataatgaac ctgaaaatat ttcaatagaa aatctttcaa gtgacattat aggccaatta 1740 
gaacttatgc ctaatataga aagatttcct aatggaaaaa agtatgagtt agataaatat 1800 
actatgttcc attatcttcg tgctcaagaa tttgaacatg gtaaatctag gattgcttta 1860 
acaaattctg ttaacgaagc attattaaat cctagtcgtg tttafcacatt tttttcttca 1920 
gactatgtaa agaaagttaa taaagctacg gaggcagcta tgtttttagg ctgggtagaa 1980 
caattagtat atgattttac cgatgaaact agcgaagtaa gtactacgga taaaattgcg 2040 
gatataacta taattattcc atatatagga cctgctttaa atataggtaa tatgttatat 2100 
aaagatgatt ttgtaggtgc tttaatattt tcaggagctg ttattctgtt agaatttata 2160 
ccagagattg caatacctgt attaggtact tttgcacttg tatcatatat tgcgaataag 2220 
gttctaaccg ttcaaacaat agataatgct ttaagtaaaa gaaatgaaaa atgggatgag 2280 
gtctataaat atatagtaac aaattggtta gcaaaggtta atacacagat tgatctaata 2340 
agaaaaaaaa tgaaagaagc tttagaaaat caagcagaag caacaaaggc tataataaac 2400 
tatcagtata atcaatatac tgaggaagag aaaaataata ttaattttaa tattgatgat 2460 
ttaagttcga aacttaatga gtctataaat aaagctatga ttaatataaa taaatttttg 2520 
aatcaatgct ctgtttcata tttaatgaat tctatgatcc cttatggtgt taaacggtta 2580 
gaagattttg atgctagtct taaagatgca ttattaaagt atatatatga taatagagga 2640 
actttaattg gtcaagtaga tagattaaaa gataaagtta ataatacact tagtacagat 2700 
ataccttttc agctttccaa atacgtagat aatcaaagat tattatctac atttactgaa 2760 
tatattaaga atattattaa tacttctata ttgaatttaa gatatgaaag taatcattta 2820 
atagacttat ctaggtatgc atcaaaaata aatattggta gtaaagtaaa ttttgatcca 2880 
atagataaaa atcaaattca attatttaat ttagaaagta gtaaaattga ggtaatttta 2940 
aaaaatgcta ttgtatataa tagtatgtat gaaaatttta gtactagctt ttggataaga 3000 
attcctaagt attttaacag tataagtcta aataatgaat atacaataat aaattgtatg 3060 
gaaaataatt caggatggaa agtatcactt aattatggtg aaataatctg gactttacag 3120 
gatactcagg aaataaaaca aagagtagtt tttaaataca gtcaaatgat taatatatca 3180 
gattatataa acagatggat ttttgtaact atcactaata atagattaaa taactctaaa 3240 
atttatataa atggaagatt aatagatcaa aaaccaattt caaatttagg taatattcat 3300 
gctagtaata atataatgtt taaattagat ggttgtagag atacacatag atatatttgg 3360 
ataaaatatt ttaatctttt tgataaggaa ttaaatgaaa aagaaatcaa agatttatat 3420 
gataatcaat caaattcagg tattttaaaa gacttttggg gtgattattt acaatatgat 3480 
aaaccatact atatgttaaa tttatatgat ccaaataaat atgtcgatgt aaataatgta 3540 
ggtattagag gttatatgta tcttaaaggg cctagaggta gcgtaatgac tacaaacatt 3600 
tatttaaatt caagtttgta tagggggaca aaatttatta taaaaaaata tgcttctgga 3660 
aataaagata atattgttag aaataatgat cgtgtatata ttaatgtagt agttaaaaat 3720 
aaagaatata ggttagctac taatgcgtca caggcaggcg tagaaaaaat actaagtgca 3780 
ttagaaatac ctgatgtagg aaatctaagt caagtagtag taatgaagtc aaaaaatgat 3840 
caaggaataa caaataaatg caaaatgaat ttacaagata ataatgggaa tgatataggc 3900 
tttataggat ttcatcagtt taataatata gctaaactag tagcaagtaa ttggtataat 3960 
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agacaaatag aaagatctag taggactttg ggttgctcat gggaatttat tcctgtagat 4020 
gatggatggg gagaaaggcc actgtaa 4047 

<210> 117 
<211> 3921 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat^peptide 
<222> (1) . . . (3918) 

<223> Sequence encoding BoNT/A-TD-PARl -Thrombin 
<400> 117 

atgccatttg ttaataaaca atttaattat aaagatcctg taaatggtgt tgatattgct 60 
tatataaaaa ttccaaatgc aggacaaatg caaccagtaa aagcttttaa aattcataat 120 
aaaatatggg ttattccaga aagagataca tttacaaatc ctgaagaagg agatttaaat 180 
ccaccaccag aagcaaaaca agttccagtt tcatattatg attcaacata tttaagtaca 240 
gataatgaaa aagataatta tttaaaggga gttacaaaat tatttgagag aatttattca 300 
actgatcttg gaagaatgtt gttaacatca atagtaaggg gaataccatt ttggggtgga 360 
agtacaatag atacagaatt aaaagttatt gatactaatt gtattaatgt gatacaacca 420 
gatggtagtt atagatcaga agaacttaat ctagtaataa taggaccctc agctgatatt 480 
atacagtttg aatgtaaaag ctttggacat gaagttttga atcttacgcg aaatggttat 540 
ggctctactc aatacattag atttagccca gattttacat ttggttttga ggagtcactt 600 
gaagttgata caaatcctct tttaggtgca ggcaaatttg ctacagatcc agcagtaaca 660 
ttagcacatg aacttataca tgctggacat agattatatg gaatagcaat taatccaaat 720 
agggttttta aagtaaatac taatgcctat tatgaaatga gtgggttaga agtaagcttt 780 
gaggaactta gaacatttgg gggacatgat gcaaagttta tagatagttt acaggaaaac 840 
gaatttcgtc tatattatta taataagttt aaagatatag caagtacact taataaagct 900 
aaatcaatag taggtactac tgcttcatta cagtatatga aaaatgtttt taaagagaaa 960 
tatctcctat ctgaagatac atctggaaaa ttttcggtag ataaattaaa atttgataag 1020 
ttatacaaaa tgttaacaga gatttacaca gaggataatt ttgttaagtt ttttaaagta 1080 
cttaacagaa aaacatattt gaattttgat aaagccgtat ttaagataaa tatagtacct 1140 
aaggtaaatt acacaatata tgatggattt aatttaagaa atacaaattt agcagcaaac 1200 
tttaatggtc aaaatacaga aattaataat atgaatttta ctaaactaaa aaattttact 1260 
ggattgtttg aattttataa gttgctatgt gtaagaggga taataacttc taaaactaaa 1320 
tcattacccc ggtcatttct tctcaggaac cccaatgata aatatgaacc atttgcatta 1380 
aatgatttat gtatcaaagt taataattgg gacttgtttt ttagtccttc agaagataat 1440 
tttactaatg atctaaataa aggagaagaa attacatctg atactaatat agaagcagca 1500 
gaagaaaata ttagtttaga tttaatacaa caatattatt taacctttaa ttttgataat 1560 
gaacctgaaa atatttcaat agaaaatctt tcaagtgaca ttataggcca attagaactt 1620 
atgcctaata tagaaagatt tcctaatgga aaaaagtatg agttagataa atatactatg 1680 
ttccattatc ttcgtgctca agaatttgaa catggtaaat ctaggattgc tttaacaaat 1740 
tctgttaacg aagcattatt aaatcctagt cgtgtttata catttttttc ttcagactat 1800 
gtaaagaaag ttaataaagc tacggaggca gctatgtttt taggctgggt agaacaatta 1860 
gtatatgatt ttaccgatga aactagcgaa gtaagtacta cggataaaat tgcggatata 1920 
actataatta ttccatatat aggacctgct ttaaatatag gtaatatgtt atataaagat 1980 
gattttgtag gtgctttaat attttcagga gctgttattc tgttagaatt tataccagag 2040 
attgcaatac ctgtattagg tacttttgca cttgtatcat atattgcgaa taaggttcta 2100 
accgttcaaa caatagataa tgctttaagt aaaagaaatg aaaaatggga tgaggtctat 2160 
aaatatatag taacaaattg gttagcaaag gttaatacac agattgatct aataagaaaa 2220 
aaaatgaaag aagctttaga aaatcaagca gaagcaacaa aggctataat aaactatcag 2280 
tataatcaat atactgagga agagaaaaat aatattaatt ttaatattga tgatttaagt 2340 
tcgaaactta atgagtctat aaataaagct atgattaata taaataaatt tttgaatcaa 2400 
tgctctgttt catatttaat gaattctatg atcccttatg gtgttaaacg gttagaagat 2460 
tttgatgcta gtcttaaaga tgcattatta aagtatatat atgataatag aggaacttta 2520 
attggtcaag tagatagatt aaaagataaa gttaataata cacttagtac agatatacct 2580 
tttcagcttt ccaaatacgt agataatcaa agattattat ctacatttac tgaatatatt 2640 
aagaatatta ttaatacttc tatattgaat ttaagatatg aaagtaatca tttaatagac 2700 



135 of 190 



wo 2006/026780 



PCT/US2005/031613 



u era/., uegradable Clostridial Toxins 

ttatctaggt atgcatcaaa aataaatatt ggtagtaaag taaattttga tccaatagat 2760 
aaaaatcaaa ttcaattatt taatttagaa agtagtaaaa ttgaggtaat tttaaaaaat 2820 
gctattgtat ataatagtat gtatgaaaat tttagtacta gcttttggat aagaattcct 2880 
aagtatttta acagtataag tctaaataat gaatatacaa taataaattg tatggaaaat 2940 
aattcaggat ggaaagtatc acttaattat ggtgaaataa tctggacttt acaggatact 3000 
caggaaataa aacaaagagt agtttttaaa tacagtcaaa tgattaatat atcagattat 3060 
ataaacagat ggatttttgt aactatcact aataatagat taaataactc taaaatttat 3120 
ataaatggaa gattaataga tcaaaaacca atttcaaatt taggtaatat tcatgctagt 3180 
aataatataa tgtttaaatt agatggttgt agagatacac atagatatat ttggataaaa 3240 
tattttaatc tttttgataa ggaattaaat gaaaaagaaa tcaaagattt atatgataat 3300 
caatcaaatt caggtatttt aaaagacttt tggggtgatt atttacaata tgataaacca 3360 
tactatatgt taaatttata tgatccaaat aaatatgtcg atgtaaataa tgtaggtatt 3420 
agaggttata tgtatcttaa agggcctaga ggtagcgtaa tgactacaaa catttattta 3480 
aattcaagtt tgtatagggg gacaaaattt attataaaaa aatatgcttc tggaaataaa 3540 
gataatattg ttagaaataa tgatcgtgta tatattaatg tagtagttaa aaataaagaa 3600 
tataggttag ctactaatgc gtcacaggca ggcgtagaaa aaatactaag tgcattagaa 3660 
atacctgatg taggaaatct aagtcaagta gtagtaatga agtcaaaaaa tgatcaagga 3720 
ataacaaata aatgcaaaat gaatttacaa gataataatg ggaatgatat aggctttata 3780 
ggatttcatc agtttaataa tatagctaaa ctagtagcaa gtaattggta taatagacaa 3840 
atagaaagat ctagtaggac tttgggttgc tcatgggaat ttattcctgt agatgatgga 3900 
tggggagaaa ggccactgta a 3921 

<210> 118 
<211> 3903 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat_peptide 
<222> (1) . . . (3900) 

<223> Sequence encoding BoNT/A-TD-PARl-Xa 
<400> 118 

atgccatttg ttaataaaca 
tatataaaaa ttccaaatgc 
aaaatatggg ttattccaga 
ccaccaccag aagcaaaaca 
gataatgaaa aagataatta 
actgatcttg gaagaatgtt 
agtacaatag atacagaatt 
gatggtagtt atagatcaga 
atacagtttg aatgtaaaag 
ggctctactc aatacattag 
gaagttgata caaatcctct 
ttagcacatg aacttataca 
agggttttta aagtaaatac 
gaggaactta gaacatttgg 
gaatttcgtc tatattatta 
aaatcaatag taggtactac 
tatctcctat ctgaagatac 
ttatacaaaa tgttaacaga 
cttaacagaa aaacatattt 
aaggtaaatt acacaatata 
tttaatggtc aaaatacaga 
ggattgtttg aattttataa 
tcattaatag aaggccggtc 
gttaataatt gggacttgtt 
aaaggagaag aaattacatc 
gatttaatac aacaatatta 



atttaattat aaagatcctg 
aggacaaatg caaccagtaa 
aagagataca tttacaaatc 
agttccagtt tcatattatg 
tttaaaggga gttacaaaat 
gttaacatca atagtaaggg 
aaaagttatt gatactaatt 
agaacttaat ctagtaataa 
ctttggacat gaagttttga 
atttagccca gattttacat 
tttaggtgca ggcaaatttg 
tgctggacat agattatatg 
taatgcctat tatgaaatga 
gggacatgat gcaaagttta 
taataagttt aaagatatag 
tgcttcatta cagtatatga 
atctggaaaa ttttcggtag 
gatttacaca gaggataatt 
gaattttgat aaagccgtat 
tgatggattt aatttaagaa 
aattaataat atgaatttta 
gttgctatgt gtaagaggga 
atttcttctc aggaacgcat 
ttttagtcct tcagaagata 
tgatactaat atagaagcag 
tttaaccttt aattttgata 



taaatggtgt tgatattgct 60 
aagcttttaa aattcataat 120 
ctgaagaagg agatttaaat 180 
attcaacata tttaagtaca 240 
tatttgagag aatttattca 300 
gaataccatt ttggggtgga 360 
gtattaatgt ^atacaacca 420 
taggaccctc agctgatatt 480 
atcttacgcg aaatggttat 540 
ttggttttga ggagtcactt 600 
ctacagatcc agcagtaaca 660 
gaatagcaat taatccaaat 720 
gtgggttaga agtaagcttt 780 
tagatagttt acaggaaaac 840 
caagtacact taataaagct 900 
aaaatgtttt taaagagaaa 960 
ataaattaaa atttgataag 1020 
ttgttaagtt ttttaaagta 1080 
ttaagataaa tatagtacct 1140 
atacaaattt agcagcaaac 1200 
ctaaactaaa aaattttact 1260 
taataacttc taaaactaaa 1320 
taaatgattt atgtatcaaa 1380 
attttactaa tgatctaaat 1440 
cagaagaaaa tattagttta 1500 
atgaacctga aaatatttca 1560 
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atagaaaatc tttcaagtga cattataggc caattagaac ttatgcctaa tatagaaaga 1620 
tttcctaatg gaaaaaagta tgagttagat aaatatacta tgttccatta tcttcgtgct 1680 
caagaatttg aacatggtaa atctaggatt gctttaacaa attctgttaa cgaagcatta 1740 
ttaaatccta gtcgtgttta tacatttttt tcttcagact atgtaaagaa agttaataaa 1800 
gctacggagg cagctatgtt tttaggctgg gtagaacaat tagtatatga ttttaccgat 1860 
gaaactagcg aagtaagtac tacggataaa attgcggata taactataat tattccatat 1920 
ataggacctg ctttaaatat aggtaatatg ttatataaag atgattttgt aggtgcttta 1980 
atattttcag gage tgt tat tctgttagaa tttataccag agattgcaat acctgtatta 2040 
ggtacttttg cacttgtatc atatattgcg aataaggttc taaccgttca aacaatagat 2100 
aatgctttaa gtaaaagaaa tgaaaaatgg gatgaggtct ataaatatat agtaacaaat 2160 
tggttagcaa aggttaatac acagattgat ctaataagaa aaaaaatgaa agaagcttta 2220 
gaaaatcaag cagaagcaac aaaggctata ataaactatc agtataatca atatactgag 2280 
gaagagaaaa ataatattaa ttttaatatt gatgatttaa gttcgaaact taatgagtct 2340 
ataaataaag ctatgattaa tataaataaa tttttgaatc aatgctctgt ttcatattta 2400 
atgaattcta tgatccctta tggtgttaaa cggttagaag attttgatgc tagtcttaaa 2460 
gatgcattat taaagtatat atatgataat agaggaactt taattggtca agtagataga 2520 
ttaaaagata aagttaataa tacacttagt acagatatac cttttcagct ttccaaatac 2580 
gtagataatc aaagattatt atctacattt actgaatata ttaagaatat tattaatact 2640 
tctatattga atttaagata tgaaagtaat catttaatag acttatctag gtatgcatca 2700 
aaaataaata ttggtagtaa agtaaatttt gatccaatag ataaaaatca aattcaatta 2760 
tttaatttag aaagtagtaa aattgaggta attttaaaaa atgctattgt atataatagt 2820 
atgtatgaaa attttagtac tagcttttgg ataagaattc ctaagtattt taacagtata 2880 
agtctaaata atgaatatac aataataaat tgtatggaaa ataattcagg atggaaagta 2940 
tcacttaatt atggtgaaat aatctggact ttacaggata ctcaggaaat aaaacaaaga 3000 
gtagttttta aatacagtca aatgattaat atatcagatt atataaacag atggattttt 3060 
gtaactatca ctaataatag attaaataac tctaaaattt atataaatgg aagattaata 3120 
gatcaaaaac caatttcaaa tttaggtaat attcatgcta gtaataatat aatgtttaaa 3180 
ttagatggtt gtagagatac acatagatat atttggataa aatattttaa tctttttgat .3240 
aaggaattaa atgaaaaaga aatcaaagat ttatatgata atcaatcaaa ttcaggtatt 3300 
ttaaaagact tttggggtga ttatttacaa tatgataaac catactatat gttaaattta 3360 
tatgatccaa ataaatatgt cgatgtaaat aatgtaggta ttagaggtta tatgtatctt 3420 
aaagggccta gaggtagcgt aatgactaca aacatttatt taaattcaag tttgtatagg 3480 
gggacaaaat ttattataaa aaaatatgct tctggaaata aagataatat tgttagaaat 3540 
aatgatcgtg tatatattaa tgtagtagtt aaaaataaag aatataggtt agctactaat 3600 
gcgtcacagg caggcgtaga aaaaatacta agtgcattag aaatacctga tgtaggaaat 3660 
ctaagtcaag tagtagtaat gaagtcaaaa aatgatcaag gaataacaaa taaatgcaaa 3720 
atgaatttac aagataataa tgggaatgat ataggcttta taggatttca tcagtttaat 3780 
aatatagcta aactagtagc aagtaattgg tataatagac aaatagaaag atctagtagg 3840 
actttgggtt gctcatggga atttattcct gtagatgatg gatggggaga aaggccactg 3900 
taa 3903 

<210> 119 
<211> 3921 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat^eptide 
<222> (1) . . - (3918) 

<223> Sequence encoding BoNT/A-TD-PAR2 -Trypsin 
<400> 119 

atgccatttg ttaataaaca atttaattat aaagatcctg taaatggtgt tgatattgct 60 
tatataaaaa ttccaaatgc aggacaaatg caaccagtaa aagcttttaa aattcataat 120 
aaaatatggg ttattccaga aagagataca tttacaaatc ctgaagaagg agatttaaat 180 
ccaccaccag aagcaaaaca agttccagtt tcatattatg attcaacata tttaagtaca 240 
gataatgaaa aagataatta tttaaaggga gttacaaaat tatttgagag aatttattca 300 
actgatcttg gaagaatgtt gttaacatca atagtaaggg gaataccatt ttggggtgga 360 
agtacaatag atacagaatt aaaagttatt gatactaatt gtattaatgt gatacaacca 420 
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gatggtagtt atagatcaga agaacttaat 
atacagtttg aatgtaaaag ctttggacat 
ggctctactc aatacattag atttagccca 
gaagttgata caaatcctct tttaggtgca 
ttagcacatg aacttataca tgctggacat 
agggttttta aagtaaatac taatgcctat 
gaggaactta gaacatttgg gggacatgat 
gaatttcgtc tatattatta taataagttt 
aaatcaatag taggtactac tgcttcatta 
tatctcctat ctgaagatac atctggaaaa 
ttatacaaaa tgttaacaga gatttacaca 
cttaacagaa aaacatattt gaattttgat 
aaggtaaatt acacaatata tgatggattt 
tttaatggtc aaaatacaga aattaataat 
ggattgtttg aattttataa gttgctatgt 
tcattaggaa gaagccttat tggtaaggtt 
aatgatttat gtatcaaagt taataattgg 
tttactaatg atctaaataa aggagaagaa 
gaagaaaata ttagtttaga tttaatacaa 
gaacctgaaa atatttcaat agaaaatctt 
atgcctaata tagaaagatt tcctaatgga 
ttccattatc ttcgtgctca agaatttgaa 
tctgttaacg aagcattatt aaatcctagt 
gtaaagaaag ttaataaagc tacggaggca 
gtatatgatt ttaccgatga aactagcgaa 
actataatta ttccatatat aggacctgct 
gattttgtag gtgctttaat attttcagga 
attgcaatac ctgtattagg tacttttgca 
accgttcaaa caatagataa tgctttaagt 
aaatatatag taacaaattg gttagcaaag 
aaaatgaaag aagctttaga aaatcaagca 
tataatcaat atactgagga agagaaaaat 
tcgaaactta atgagtctat aaataaagct 
tgctctgttt catatttaat gaattctatg 
tttgatgcta gtcttaaaga tgcattatta 
attggtcaag tagatagatt aaaagataaa 
tttcagcttt ccaaatacgt agataatcaa 
aagaatatta ttaatacttc tatattgaat 
ttatctaggt atgcatcaaa aataaatatt 
aaaaatcaaa ttcaattatt taatttagaa 
gctattgtat ataatagtat gtatgaaaat 
aagtatttta acagtataag tctaaataat 
aattcaggat ggaaagtatc acttaattat 
caggaaataa aacaaagagt agtttttaaa 
ataaacagat ggatttttgt aactatcact 
ataaatggaa gattaataga tcaaaaacca 
aataatataa tgtttaaatt agatggttgt 
tattttaatc tttttgataa ggaattaaat 
caatcaaatt caggtatttt aaaagacttt 
tactatatgt taaatttata tgatccaaat 
agaggttata tgtatcttaa agggcctaga 
aattcaagtt tgtatagggg gacaaaattt 
gataatattg ttagaaataa tgatcgtgta 
tataggttag ctactaatgc gtcacaggca 
atacctgatg taggaaatct aagtcaagta 
ataacaaata aatgcaaaat gaatttacaa 
ggatttcatc agtttaataa tatagctaaa 
atagaaagat ctagtaggac tttgggttgc 
tggggagaaa ggccactgta a 



ctagtaataa taggaccctc agctgatatt 480 
gaagttttga atcttacgcg aaatggttat 540 
gattttacat ttggttttga ggagtcactt 600 
ggcaaatttg ctacagatcc agcagtaaca 660 
agattatatg gaatagcaat taatccaaat 720 
tatgaaatga gtgggttaga agtaagcttt 780 
gcaaagttta tagatagttt acaggaaaac 840 
aaagatatag caagtacact taataaagct 900 
cagtatatga aaaatgtttt taaagagaaa 960 
ttttcggtag ataaattaaa atttgataag 1020 
gaggataatt ttgttaagtt ttttaaagta 1080 
aaagccgtat ttaagataaa tatagtacct 1140 
aatttaagaa atacaaattt agcagcaaac 1200 
atgaatttta ctaaactaaa aaattttact 1260 
gtaagaggga taataacttc taaaactaaa 1320 
gatggcacat cccacgtcac tggagcatta 1380 
gacttgtttt ttagtccttc agaagataat 1440 
attacatctg atactaatat agaagcagca 1500 
caatattatt taacctttaa ttttgataat 1560 
tcaagtgaca ttataggcca attagaactt 1620 
aaaaagtatg agttagataa atatactatg 1680 
catggtaaat ctaggattgc tttaacaaat 1740 
cgtgtttata catttttttc ttcagactat 1800 
gctatgtttt taggctgggt agaacaatta 1860 
gtaagtacta cggataaaat tgcggatata 1920 
ttaaatatag gtaatatgtt atataaagat 1980 
gctgttattc tgttagaatt tataccagag 2040 
cttgtatcat atattgcgaa taaggttcta 2100 
aaaagaaatg aaaaatggga tgaggtctat 2160 
gttaatacac agattgatct aataagaaaa 2220 
gaagcaacaa aggctataat aaactatcag 2280 
aatattaatt ttaatattga tgatttaagt 2340 
atgattaata taaataaatt tttgaatcaa 2400 
atcccttatg gtgttaaacg gttagaagat 2460 
aagtatatat atgataatag aggaacttta 2520 
gttaataata cacttagtac agatatacct 2580 
agattattat ctacatttac tgaatatatt 2640 
ttaagatatg aaagtaatca tttaatagac 2700 
ggtagtaaag taaattttga tccaatagat 2760 
agtagtaaaa ttgaggtaat tttaaaaaat 2820 
tttagtacta gcttttggat aagaattcct 2880 
gaatatacaa taataaattg tatggaaaat 2940 
ggtgaaataa tctggacttt acaggatact 3000 
tacagtcaaa tgattaatat atcagattat 3060 
aataatagat taaataactc taaaatttat 3120 
atttcaaatt taggtaatat tcatgctagt 3180 
agagatacac atagatatat ttggataaaa 3240 
gaaaaagaaa tcaaagattt atatgataat 3300 
tggggtgatt atttacaata tgataaacca 3360 
aaatatgtcg atgtaaataa tgtaggtatt 3420 
ggtagcgtaa tgactacaaa catttattta 3480 
attataaaaa aatatgcttc tggaaataaa 3540 
tatattaatg tagtagttaa aaataaagaa 3600 
ggcgtagaaa aaatactaag tgcattagaa 3660 
gtagtaatga agtcaaaaaa tgatcaagga 3720 
gataataatg ggaatgatat aggctttata 3780 
ctagtagcaa gtaattggta taatagacaa 3840 
tcatgggaat ttattcctgt agatgatgga 3900 

3921 
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<210> 120 
<211> 3903 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat_peptide 
<222> (1) . . . (3900) 

<223> Sequence encoding BoNT/A-TD-PAR2-Xa 
<400> 120 

atgccatttg ttaataaaca atttaattat aaagatcctg taaatggtgt tgatattgct 60 
tatataaaaa ttccaaatgc aggacaaatg caaccagtaa aagcttttaa aattcataat 120 
aaaatatggg ttattccaga aagagataca tttacaaatc ctgaagaagg agatttaaat 180 
ccaccaccag aagcaaaaca agttccagtt tcatattatg attcaacata tttaagtaca 240 
gataatgaaa aagataatta tttaaaggga gttacaaaat tatttgagag aatttattca 300 
actgatcttg gaagaatgtt gttaacatca atagtaaggg gaataccatt ttggggtgga 360 
agtacaatag atacagaatt aaaagttatt gatactaatt gtattaatgt gatacaacca 420 
gatggtagtt atagatcaga agaacttaat ctagtaataa taggaccctc agctgatatt 480 
atacagtttg aatgtaaaag ctttggacat gaagttttga atcttacgcg aaatggttat 540 
ggctctactc aatacattag atttagccca gattttacat ttggttttga ggagtcactt 600 
gaagttgata caaatcctct tttaggtgca ggcaaatttg ctacagatcc agcagtaaca 660 
ttagcacatg aacttataca tgctggacat agattatatg gaatagcaat taatccaaat 720 
agggttttta aagtaaatac taatgcctat tatgaaatga gtgggttaga agtaagcttt 780 
gaggaactta gaacatttgg gggacatgat gcaaagttta tagatagttt acaggaaaac 840 
gaatttcgtc tatattatta taataagttt aaagatatag caagtacact taataaagct 900 
aaatcaatag taggtactac tgcttcatta cagtatatga aaaatgtttt taaagagaaa 960 
tatctcctat ctgaagatac atctggaaaa ttttcggtag ataaattaaa atttgataag 1020 
ttatacaaaa tgttaacaga gatttacaca gaggataatt ttgttaagtt ttttaaagta 1080 
cttaacagaa aaacatattt gaattttgat aaagccgtat ttaagataaa tatagtacct 1140 
aaggtaaatt acacaatata tgatggattt aatttaagaa atacaaattt agcagcaaac 1200 
tttaatggtc aaaatacaga aattaataat atgaatttta ctaaactaaa aaattttact 1260 
ggattgtttg aattttataa gttgctatgt gtaagaggga taataacttc taaaactaaa 1320 
tcattaatag aaggaagaag ccttattggt aaggttgcat taaatgattt atgtatcaaa 1380 
gttaataatt gggacttgtt ttttagtcct tcagaagata attttactaa tgatctaaat 1440 
aaaggagaag aaattacatc tgatactaat atagaagcag cagaagaaaa tattagttta 1500 
gatttaatac aacaatatta tttaaccttt aattttgata atgaacctga aaatatttca 1560 
atagaaaatc tttcaagtga cattataggc caattagaac ttatgcctaa tatagaaaga 1620 
tttcctaatg gaaaaaagta tgagttagat aaatatacta tgttccatta tcttcgtgct 1680 
caagaatttg aacatggtaa atctaggatt gctttaacaa attctgttaa cgaagcatta 1740 
ttaaatccta gtcgtgttta tacatttttt tcttcagact atgtaaagaa agttaataaa 1800 
gctacggagg cagctatgtt tttaggctgg gtagaacaat tagtatatga ttttaccgat 1860 
gaaactagcg aagtaagtac tacggataaa attgcggata taactataat tattccatat 1920 
ataggacctg ctttaaatat aggtaatatg ttatataaag atgattttgt aggtgcttta 1980 
atattttcag gagctgttat tctgttagaa tttataccag agattgcaat acctgtatta 2040 
ggtacttttg cacttgtatc atatattgcg aataaggttc taaccgttca aacaatagat 2100 
aatgctttaa gtaaaagaaa tgaaaaatgg gatgaggtct ataaatatat agtaacaaat 2160 
tggttagcaa aggttaatac acagattgat ctaataagaa aaaaaatgaa agaagcttta 2220 
gaaaatcaag cagaagcaac aaaggctata ataaactatc agtataatca atatactgag 2280 
gaagagaaaa ataatattaa ttttaatatt gatgatttaa gttcgaaact taatgagtct 2340 
ataaataaag ctatgattaa tataaataaa tttttgaatc aatgctctgt ttcatattta 2400 
atgaattcta tgatccctta tggtgttaaa cggttagaag attttgatgc tagtcttaaa 2460 
gatgcattat taaagtatat atatgataat agaggaactt taattggtca agtagataga 2520 
ttaaaagata aagttaataa tacacttagt acagatatac cttttcagct ttccaaatac 2580 
gtagataatc aaagattatt atctacattt actgaatata ttaagaatat tattaatact 2640 
tctatattga atttaagata tgaaagtaat catttaatag acttatctag gtatgcatca 2700 
aaaataaata ttggtagtaa agtaaatttt gatccaatag ataaaaatca aattcaatta 2760 
tttaatttag aaagtagtaa aattgaggta attttaaaaa atgctattgt atataatagt 2820 
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atgtatgaaa attttagtac tagcttttgg ataagaattc ctaagtattt taacagtata 2880 
agtctaaata atgaatatac aataataaat tgtatggaaa ataattcagg atggaaagta 2940 
tcacttaatt atggtgaaat aatctggact ttacaggata ctcaggaaat aaaacaaaga 3000 
gtagttttta aatacagtca aatgattaat atatcagatt atataaacag atggattttt 3060 
gtaactatca ctaataatag attaaataac tctaaaattt atataaatgg aagattaata 3120 
gatcaaaaac caatttcaaa tttaggtaat attcatgcta gtaataatat aatgtttaaa 3180 
ttagatggtt gtagagatac acatagatat atttggataa aatattttaa tctttttgat 3240 
aaggaattaa atgaaaaaga aatcaaagat ttatatgata atcaatcaaa ttcaggtatt 3300 
ttaaaagact tttggggtga ttatttacaa tatgataaac catactatat gttaaattta 3360 
tatgatccaa ataaatatgt cgatgtaaat aatgtaggta ttagaggtta tatgtatctt 3420 
aaagggccta gaggtagcgt aatgactaca aacatttatt taaattcaag tttgtatagg 3480 
gggacaaaat ttattataaa aaaatatgct tctggaaata aagataatat tgttagaaat 3540 
aatgatcgtg tatatattaa tgtagtagtt aaaaataaag aatataggtt agctactaat 3600 
gcgtcacagg caggcgtaga aaaaatacta agtgcattag aaatacctga tgtaggaaat 3660 
ctaagtcaag tagtagtaat gaagtcaaaa aatgatcaag gaataacaaa taaatgcaaa 3720 
atgaatttac aagataataa tgggaatgat ataggcttta taggatttca tcagtttaat 3780 
aatatagcta aactagtagc aagtaattgg tataatagac aaatagaaag atctagtagg 3840 
actttgggtt gctcatggga atttattcct gtagatgatg gatggggaga aaggccactg 3900 
taa 3903 

<210> 121 
<211> 3921 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> matj>eptide 
<222> (1) . . . (3918) 

<223> Sequence encoding BoNT/A-TD-PAR3 -Thrombin 

<400> 121 . 
atgccatttg ttaataaaca 
tatataaaaa ttccaaatgc 
aaaatatggg ttattccaga 
ccaccaccag aagcaaaaca 
gataatgaaa aagataatta 
actgatcttg gaagaatgtt 
agtacaatag atacagaatt 
gatggtagtt atagatcaga 
atacagtttg aatgtaaaag 
ggctctactc aatacattag 
gaagttgata caaatcctct 
ttagcacatg aacttataca 
agggttttta aagtaaatac 
gaggaactta gaacatttgg 
gaatttcgtc tatattatta 
aaatcaatag taggtactac 
tatctcctat ctgaagatac 
ttatacaaaa tgttaacaga 
cttaacagaa aaacatattt 
aaggtaaatt acacaatata 
tttaatggtc aaaatacaga 
ggattgtttg aattttataa 
tcattaatta agacctttcg 
aatgatttat gtatcaaagt 
tttactaatg atctaaataa 
gaagaaaata ttagtttaga 
gaacctgaaa atatttcaat 
atgcctaata tagaaagatt 



atttaattat aaagatcctg 
aggacaaatg caaccagtaa 
aagagataca tttacaaatc 
agttccagtt tcatattatg 
tttaaaggga gttacaaaat 
gttaacatca atagtaaggg 
aaaagttatt gatactaatt 
agaacttaat ctagtaataa 
ctttggacat gaagttttga 
atttagccca gattttacat 
tttaggtgca ggcaaatttg 
tgctggacat agattatatg 
taatgcctat tatgaaatga 
gggacatgat gcaaagttta 
taataagttt aaagatatag 
tgcttcatta cagtatatga 
atctggaaaa ttttcggtag 
gatttacaca gaggataatt 
gaattttgat aaagccgtat 
tgatggattt aatttaagaa 
aattaataat atgaatttta 
gttgctatgt gtaagaggga 
tggagctccc ccaaattctt 
taataattgg gacttgtttt 
aggagaagaa attacatctg 
tttaatacaa caatattatt 
agaaaatctt tcaagtgaca 
tcctaatgga aaaaagtatg 



taaatggtgt tgatattgct 60 
aagcttttaa aattcataat 120 
ctgaagaagg agatttaaat 180 
attcaacata tttaagtaca 240 
tatttgagag aatttattca 300 
gaataccatt ttggggtgga 360 
gtattaatgt gatacaacca 420 
taggaccctc agctgatatt 480 
atcttacgcg aaatggttat 540 
ttggttttga ggagtcactt 600 
ctacagatcc agcagtaaca 660 
gaatagcaat taatccaaat 720 
gtgggttaga agtaagcttt 780 
tagatagttt acaggaaaac 840 
caagtacact taataaagct 900 
aaaatgtttt taaagagaaa 960 
ataaattaaa atttgataag 1020 
ttgttaagtt ttttaaagta 1080 
ttaagataaa tatagtacct 1140 
atacaaattt agcagcaaac 1200 
ctaaactaaa aaattttact 1260 
taataacttc taaaactaaa 1320 
ttgaagagtt ccccgcatta 1380 
ttagtccttc agaagataat 1440 
atactaatat agaagcagca 1500 
taacctttaa ttttgataat 1560 
ttataggcca attagaactt 1620 
agttagataa atatactatg 1680 
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ttccattatc ttcgtgctca agaatttgaa catggtaaat ctaggattgc tttaacaaat 1740 
tctgttaacg aagcattatt aaatcctagt cgtgtttata catttttttc ttcagactat 1800 
gtaaagaaag ttaataaagc tacggaggca gctatgtttt taggctgggt agaacaatta 1860 
gtatatgatt ttaccgatga aactagcgaa gtaagtacta cggataaaat tgcggatata 1920 
actataatta ttccatatat aggacctgct ttaaatatag gtaatatgtt atataaagat 1980 
gattttgtag gtgctttaat attttcagga gctgttattc tgttagaatt tataccagag 2040 
attgcaatac ctgtattagg tacttttgca cttgtatcat atattgcgaa taaggttcta 2100 
accgttcaaa caatagataa tgctttaagt aaaagaaatg aaaaatggga tgaggtctat 2160 
aaatatatag taacaaattg gttagcaaag gttaatacac agattgatct aataagaaaa 2220 
aaaatgaaag aagctttaga aaatcaagca gaagcaacaa aggctataat aaactatcag 2280 
tataatcaat atactgagga agagaaaaat aatattaatt ttaatattga tgatttaagt 2340 
tcgaaactta atgagtctat aaataaagct atgattaata taaataaatt tttgaatcaa 2400 
tgctctgttt catatttaat gaattctatg atcccttatg gtgttaaacg gttagaagat 2460 
tttgatgcta gtcttaaaga tgcattatta aagtatatat atgataatag aggaacttta 2520 
attggtcaag tagatagatt aaaagataaa gttaataata cacttagtac agatatacct 2580 
tttcagcttt ccaaatacgt agataatcaa agattattat ctacatttac tgaatatatt 2640 
aagaatatta ttaatacttc tatattgaat ttaagatatg aaagtaatca tttaatagac 2700 
ttatctaggt atgcatcaaa aataaatatt ggtagtaaag taaattttga tccaatagat 2760 
aaaaatcaaa ttcaattatt taatttagaa agtagtaaaa ttgaggtaat tttaaaaaat 2820 
gctattgtat ataatagtat gtatgaaaat tttagtacta gcttttggat aagaattcct 2880 
aagtatttta acagtataag tctaaataat gaatatacaa taataaattg tatggaaaat 2940 
aattcaggat ggaaagtatc acttaattat ggtgaaataa tctggacttt acaggatact 3000 
caggaaataa aacaaagagt agtttttaaa tacagtcaaa tgattaatat atcagattat 3060 
ataaacagat ggatttttgt aactatcact aataatagat taaataactc taaaatttat 3120 
ataaatggaa gattaataga tcaaaaacca atttcaaatt taggtaatat tcatgctagt 3180 
aataatataa tgtttaaatt agatggttgt agagatacac atagatatat ttggataaaa 3240 
tattttaatc tttttgataa ggaattaaat gaaaaagaaa tcaaagattt atatgataat 3300 
caatcaaatt caggtatttt aaaagacttt tggggtgatt atttacaata tgataaacca 3360 
tactatatgt taaatttata tgatccaaat aaatatgtcg atgtaaataa tgtaggtatt 3420 
agaggttata tgtatcttaa agggcctaga ggtagcgtaa tgactacaaa catttattta 3480 
aattcaagtt tgtatagggg gacaaaattt attataaaaa aatatgcttc tggaaataaa 3540 
gataatattg ttagaaataa tgatcgtgta tatattaatg tagtagttaa aaataaagaa 3600 
tataggttag ctactaatgc gtcacaggca ggcgtagaaa aaatactaag tgcattagaa 3660 
atacctgatg taggaaatct aagtcaagta gtagtaatga agtcaaaaaa tgatcaagga 3720 
ataacaaata aatgcaaaat gaatttacaa gataataatg ggaatgatat aggctttata 3780 
ggatttcatc agtttaataa tatagctaaa ctagtagcaa gtaattggta taatagacaa 3840 
atagaaagat ctagtaggac tttgggttgc tcatgggaat ttattcctgt agatgatgga 3900 
tggggagaaa ggccactgta a 3921 

<210> 122 

<211> 3903 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> matjeptide 
<222> (1)...(3900) 

<223> Sequence encoding BoNT/A-TD-PAR3-Xa 
<400> 122 

atgccatttg ttaataaaca atttaattat aaagatcctg taaatggtgt tgatattgct 60 
tatataaaaa ttccaaatgc aggacaaatg caaccagtaa aagcttttaa aattcataat 120 
aaaatatggg ttattccaga aagagataca tttacaaatc ctgaagaagg agatttaa^t 180 
ccaccaccag aagcaaaaca agttccagtt tcatattatg attcaacata tttaagtaca 240 
gataatgaaa aagataatta tttaaaggga gttacaaaat tatttgagag aatttattca 300 
actgatcttg gaagaatgtt gttaacatca atagtaaggg gaataccatt ttggggtgga 360 
agtacaatag atacagaatt aaaagttatt gatactaatt gtattaatgt gatacaacca 420 
gatggtagtt atagatcaga agaacttaat ctagtaataa taggaccctc agctgatatt 480 
atacagtttg aatgtaaaag ctttggacat gaagttttga atcttacgcg aaatggttat 540 
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ggctctactc aatacattag atttagccca 
gaagttgata caaatcctct tttaggtgca 
ttagcacatg aacttataca tgctggacat 
agggttttta aagtaaatac taatgcctat 
gaggaactta gaacatttgg gggacatgat 
gaatttcgtc tatattatta taataagttt 
aaatcaatag taggtactac tgcttcatta 
tatctcctat ctgaagatac atctggaaaa 
ttatacaaaa tgttaacaga gatttacaca 
cttaacagaa aaacatattt gaattttgat 
aaggtaaatt acacaatata tgatggattt 
tttaatggtc aaaatacaga aattaataat 
ggattgtttg aattttataa gttgctatgt 
tcattaatag aaggtagaac ctttcgtgga 
gttaataatt gggacttgtt ttttagtcct 
aaaggagaag aaattacatc tgatactaat 
gatttaatac aacaatatta tttaaccttt 
atagaaaatc tttcaagtga cattataggc 
tttcctaatg gaaaaaagta tgagttagat 
caagaatttg aacatggtaa atctaggatt 
ttaaatccta gtcgtgttta tacatttttt 
gctacggagg cagctatgtt tttaggctgg 

gaaactagcg aagtaagtac tacggataaa 
ataggacctg ctttaaatat aggtaatatg 
atattttcag gagctgttat tctgttagaa 
ggtacttttg cacttgtatc atatattgcg 
aatgctttaa gtaaaagaaa tgaaaaatgg 
tggttagcaa aggttaatac acagattgat 
gaaaatcaag cagaagcaac aaaggctata 
gaagagaaaa ataatattaa ttttaatatt 
ataaataaag ctatgattaa tataaataaa 
atgaattcta tgatccctta tggtgttaaa 
gatgcattat taaagtatat atatgataat 
ttaaaagata aagttaataa tacacttagt 
gtagataatc aaagattatt atctacattt 
tctatattga atttaagata tgaaagtaat 
aaaataaata ttggtagtaa agtaaatttt 
tttaatttag aaagtagtaa aattgaggta 
atgtatgaaa attttagtac tagcttttgg 
agtctaaata atgaatatac aataataaat 
tcacttaatt atggtgaaat aatctggact 
gtagttttta aatacagtca aatgattaat 
gtaactatca ctaataatag attaaataac 
gatcaaaaac caatttcaaa tttaggtaat 
ttagatggtt gtagagatac acatagatat 
aaggaattaa atgaaaaaga aatcaaagat 
ttaaaagact tttggggtga ttatttacaa 
tatgatccaa ataaatatgt cgatgtaaat 
aaagggccta gaggtagcgt aatgactaca 
gggacaaaat ttattataaa aaaatatgct 
aatgatcgtg tatatattaa tgtagtagtt 
gcgtcacagg caggcgtaga aaaaatacta 
ctaagtcaag tagtagtaat gaagtcaaaa 
atgaatttac aagataataa tgggaatgat 

aatatagcta aactagtagc aagtaattgg 
actttgggtt gctcatggga atttattcct 
taa 



gattttacat ttggttttga ggagtcactt 600 
ggcaaatttg ctacagatcc agcagtaaca 660 
agattatatg gaatagcaat taatccaaat 720 
tatgaaatga gtgggttaga agtaagcttt 780 
gcaaagttta tagatagttt acaggaaaac 840 
aaagatatag caagtacact taataaagct 900 
cagtatatga aaaatgtttt taaagagaaa 960 
ttttcggtag ataaattaaa atttgataag 1020 
gaggataatt ttgttaagtt ttttaaagta 1080 
aaagccgtat ttaagataaa tatagtacct 1140 
aatttaagaa atacaaattt agcagcaaac 1200 
atgaatttta ctaaactaaa aaattttact 1260 
gtaagaggga taataacttc taaaactaaa 1320 
gctcccgcat taaatgattt atgtatcaaa 1380 
tcagaagata attttactaa tgatctaaat 1440 
atagaagcag cagaagaaaa tattagttta 1500 
aattttgata atgaacctga aaatatttca 1560 
caattagaac ttatgcctaa tatagaaaga 1620 
aaatatacta tgttccatta tcttcgtgct 1680 
gctttaacaa attctgttaa cgaagcatta 1740 
tcttcagact atgtaaagaa agttaataaa 1800 
gtagaacaat tagtatatga ttttaccgat 1860 

attgcggata taactataat tattccatat 1920 
ttatataaag atgattttgt aggtgcttta 1980 
tttataccag agattgcaat acctgtatta 2040 
aataaggttc taaccgttca aacaatagat 2100 
gatgaggtct ataaatatat agtaacaaat 2160 
ctaataagaa aaaaaatgaa agaagcttta 2220 
ataaactatc agtataatca atatactgag 2280 
gatgatttaa gttcgaaact taatgagtct 2340 
tttttgaatc aatgctctgt ttcatattta 2400 
cggttagaag attttgatgc tagtcttaaa 2460 
agaggaactt taattggtca agtagataga 2520 
acagatatac cttttcagct ttccaaatac 2580 
actgaatata ttaagaatat tattaatact 2640 
catttaatag acttatctag gtatgcatca 2700 
gatccaatag ataaaaatca aattcaatta 2760 
attttaaaaa atgctattgt atataatagt 2820 
ataagaattc ctaagtattt taacagtata 2880 
tgtatggaaa ataattcagg atggaaagta 2940 
ttacaggata ctcaggaaat aaaacaaaga 3000 
atatcagatt atataaacag atggattttt 3060 
tctaaaattt atataaatgg aagattaata 3120 
attcatgcta gtaataatat aatgtttaaa 3180 
atttggataa aatattttaa tctttttgat 3240 
ttatatgata atcaatcaaa ttcaggtatt 3300 
tatgataaac catactatat gttaaattta 3360 
aatgtaggta ttagaggtta tatgtatctt 3420 
aacatttatt taaattcaag tttgtatagg 3480 
tctggaaata aagataatat tgttagaaat 3540 
aaaaataaag aatataggtt agctactaat 3600 
agtgcattag aaatacctga tgtaggaaat 3660 
aatgatcaag gaataacaaa taaatgcaaa 3720 
ataggcttta taggatttca tcagtttaat 3780 

tataatagac aaatagaaag atctagtagg 3840 
gtagatgatg gatggggaga aaggccactg 3900 

3903 
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<210> 123 
<211> 3921 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat_peptide 
<222> (1) . . . (3918) 

<223> Sequence encoding BoNT/A-TD-PAR4-Throinbin 
<400> 123 

atgccatttg ttaataaaca atttaattat aaagatcctg taaatggtgt tgatattgct 60 
tatataaaaa ttccaaatgc aggacaaatg caaccagtaa aagcttttaa aattcataat 120 
aaaatatggg ttattccaga aagagataca tttacaaatc ctgaagaagg agatttaaat 180 
ccaccaccag aagcaaaaca agttccagtt tcatattatg attcaacata tttaagtaca 240 
gataatgaaa aagataatta tttaaaggga gttacaaaat tatttgagag aatttattca 300 
actgatcttg gaagaatgtt gttaacatca atagtaaggg gaataccatt ttggggtgga 360 
agtacaatag atacagaatt aaaagttatt gatactaatt gtattaatgt gatacaacca 420 
gatggtagtt atagatcaga agaacttaat ctagtaataa taggaccctc agctgatatt 480 
atacagtttg aatgtaaaag ctttggacat gaagttttga atcttacgcg aaatggttat 540 
ggctctactc aatacattag atttagccca gattttacat ttggttttga ggagtcactt 600 
gaagttgata caaatcctct tttaggtgca ggcaaatttg ctacagatcc agcagtaaca 660 
ttagcacatg aacttataca tgctggacat agattatatg gaatagcaat taatccaaat 720 
agggttttta aagtaaatac taatgcctat tatgaaatga gtgggttaga agtaagcttt 780 
gaggaactta gaacatttgg gggacatgat gcaaagttta tagatagttt acaggaaaac 840 
gaatttcgtc tatattatta taataagttt aaagatatag caagtacact taataaagct 900 
aaatcaatag taggtactac tgcttcatta cagtatatga aaaatgtttt taaagagaaa 960 
tatctcctat ctgaagatac atctggaaaa ttttcggtag ataaattaaa atttgataag 1020 
ttatacaaaa tgttaacaga gatttacaca gaggataatt ttgttaagtt ttttaaagta 1080 
cttaacagaa aaacatattt gaattttgat aaagccgtat ttaagataaa tatagtacct 1140 
aaggtaaatt acacaatata tgatggattt aatttaagaa atacaaattt agcagcaaac 1200 
tttaatggtc aaaatacaga aattaataat atgaatttta ctaaactaaa aaattttact 1260 
ggattgtttg aattttataa gttgctatgt gtaagaggga taataacttc taaaactaaa 1320 
tcattacccc gcggctaccc aggccaagtc tgtgccaatg acagtgacac cctggcatta 1380 
aatgatttat gtatcaaagt taataattgg gacttgtttt ttagtccttc agaagataat 1440 
tttactaatg atctaaataa aggagaagaa attacatctg atactaatat agaagcagca 1500 
gaagaaaata ttagtttaga tttaatacaa caatattatt taacctttaa ttttgataat 1560 
gaacctgaaa atatttcaat agaaaatctt tcaagtgaca ttataggcca attagaactt 1620 
atgcctaata tagaaagatt tcctaatgga aaaaagtatg agttagataa atatactatg 1680 
ttccattatc ttcgtgctca agaatttgaa catggtaaat ctaggattgc tttaacaaat 1740 
tctgttaacg aagcattatt aaatcctagt cgtgtttata catttttttc ttcagactat 1800 
gtaaagaaag ttaataaagc tacggaggca gctatgtttt taggctgggt agaacaatta 1860 
gtatatgatt ttaccgatga aactagcgaa gtaagtacta cggataaaat tgcggatata 1920 
actataatta ttccatatat aggacctgct ttaaatatag gtaatatgtt atataaagat 1980 
gattttgtag gtgctttaat attttcagga gctgttattc tgttagaatt tataccagag 2040 
attgcaatac ctgtattagg tacttttgca cttgtatcat atattgcgaa taaggttcta 2100 
accgttcaaa caatagataa tgctttaagt aaaagaaatg aaaaatggga tgaggtctat 2160 
aaatatatag taacaaattg gttagcaaag gttaatacac agattgatct aataagaaaa 2220 
aaaatgaaag aagctttaga aaatcaagca gaagcaacaa aggctataat aaactatcag 2280 
tataatcaat atactgagga agagaaaaat aatattaatt ttaatattga tgatttaagt 2340 
tcgaaactta atgagtctat aaataaagct atgattaata taaataaatt tttgaatcaa 2400 
tgctctgttt catatttaat gaattctatg atcccttatg gtgttaaacg gttagaagat 2460 
tttgatgcta gtcttaaaga tgcattatta aagtatatat atgataatag aggaacttta 2520 
attggtcaag tagatagatt aaaagataaa gttaataata cacttagtac agatatacct 2580 
tttcagcttt ccaaatacgt agataatcaa agattattat ctacatttac tgaatatatt 2640 
aagaatatta ttaatacttc tatattgaat ttaagatatg aaagtaatca tttaatagac 2700 
ttatctaggt atgcatcaaa aataaatatt ggtagtaaag taaattttga tccaatagat 2760 
aaaaatcaaa ttcaattatt taatttagaa agtagtaaaa ttgaggtaat tttaaaaaat 2820 
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gctattgtat ataatagtat gtatgaaaat tttagtacta gcttttggat aagaattcct 2880 
aagtatttta acagtataag tctaaataat gaatatacaa taataaattg tatggaaaat 2940 
aattcaggat ggaaagtatc acttaattat ggtgaaataa tctggacttt acaggatact 3000 
caggaaataa aacaaagagt agtttttaaa tacagtcaaa tgattaatat atcagattat 3060 
ataaacagat ggatttttgt aactatcact aataatagat taaataactc taaaatttat 3120 
ataaatggaa gattaataga tcaaaaacca atttcaaatt taggtaatat tcatgctagt 3180 
aataatataa tgtttaaatt agatggttgt agagatacac atagatatat ttggataaaa 3240 
tattttaatc tttttgataa ggaattaaat gaaaaagaaa tcaaagattt atatgataat 3300 
caatcaaatt caggtatttt aaaagacttt tggggtgatt atttacaata tgataaacca 3360 
tactatatgt taaatttata tgatccaaat aaatatgtcg atgtaaataa tgtaggtatt 3420 
agaggttata tgtatcttaa agggcctaga ggtagcgtaa tgactacaaa catttattta 3480 
aattcaagtt tgtatagggg gacaaaattt attataaaaa aatatgcttc tggaaataaa 3540 
gataatattg ttagaaataa tgatcgtgta tatattaatg tagtagttaa aaataaagaa 3600 
tataggttag ctactaatgc gtcacaggca ggcgtagaaa aaatactaag tgcattagaa 3660 
atacctgatg taggaaatct aagtcaagta gtagtaatga agtcaaaaaa tgatcaagga 3720 
ataacaaata aatgcaaaat gaatttacaa gataataatg ggaatgatat aggctttata 3780 
ggatttcatc agtttaataa tatagctaaa ctagtagcaa gtaattggta taatagacaa 3840 
atagaaagat ctagtaggac tttgggttgc tcatgggaat ttattcctgt agatgatgga 3900 
tggggagaaa ggccactgta a 3921 

<210> 124 
<211> 3903 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> inat_peptide 
<222> (1) . . . (3900) 

<223> Sequence encoding BoNT/A-TD-PAR4-Xa 
<400> 124 

atgccatttg ttaataaaca atttaattat aaagatcctg taaatggtgt tgatattgct 60 
tatataaaaa ttccaaatgc aggacaaatg caaccagtaa aagcttttaa aattcataat 120 
aaaatatggg ttattccaga aagagataca tttacaaatc ctgaagaagg agatttaaat 180 
ccaccaccag aagcaaaaca agttccagtt tcatattatg attcaacata tttaagtaca 240 
gataatgaaa aagataatta tttaaaggga gttacaaaat tatttgagag aatttattca 300 
actgatcttg gaagaatgtt gttaacatca atagtaaggg gaataccatt ttggggtgga 360 
agtacaatag atacagaatt aaaagttatt gatactaatt gtattaatgt gatacaacca 420 
gatggtagtt atagatcaga agaacttaat ctagtaataa taggaccctc agctgatatt 480 
atacagtttg aatgtaaaag ctttggacat gaagttttga atcttacgcg aaatggttat 540 
ggctctactc aatacattag atttagccca gattttacat ttggttttga ggagtcactt 600 
gaagttgata caaatcctct tttaggtgca ggcaaatttg ctacagatcc agcagtaaca 660 
ttagcacatg aacttataca tgctggacat agattatatg gaatagcaat taatccaaat 720 
agggttttta aagtaaatac taatgcctat tatgaaatga gtgggttaga agtaagcttt 780 
gaggaactta gaacatttgg gggacatgat gcaaagttta tagatagttt acaggaaaac 840 
gaatttcgtc tatattatta taataagttt aaagatatag caagtacact taataaagct 900 
aaatcaatag taggtactac tgcttcatta cagtatatga aaaatgtttt taaagagaaa 960 
tatctcctat ctgaagatac atctggaaaa ttttcggtag ataaattaaa atttgataag 1020 
ttatacaaaa tgttaacaga gatttacaca gaggataatt ttgttaagtt ttttaaagta 1080 
cttaacag-aa aaacatattt gaattttgat aaagccgtat ttaagataaa tatagtacct 1140 
aaggtaaatt acacaatata tgatggattt aatttaagaa atacaaattt agcagcaaac 1200 
tttaatggtc aaaatacaga aattaataat atgaatttta ctaaactaaa aaattttact 1260 
ggattgtttg aattttataa gttgctatgt gtaagaggga taataacttc taaaactaaa 1320 
tcattaattg aaggccgcgg ctacccaggc caagtcgcat taaatgattt atgtatcaaa 1380 
gttaataatt gggacttgtt ttttagtcct tcagaagata attttactaa tgatctaaat 1440 
aaaggagaag aaattacatc tgatactaat atagaagcag cagaagaaaa tattagttta 1500 
gatttaatac aacaatatta tttaaccttt aattttgata atgaacctga aaatatttca 1560 
atagaaaatc tttcaagtga cattataggc caattagaac ttatgcctaa tatagaaaga 1620 
tttcctaatg gaaaaaagta tgagttagat aaatatacta tgttccatta tcttcgtgct 1680 
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caagaatttg aacatggtaa atctaggatt 
ttaaatccta gtcgtgttta tacatttttt 
gctacggagg cagctatgtt tttaggctgg 
gaaactagcg aagtaagtac tacggataaa 
ataggacctg ctttaaatat aggtaatatg 
atattttcag gagctgttat tctgttagaa 
ggtacttttg cacttgtatc atatattgcg 
aatgctttaa gtaaaagaaa tgaaaaatgg 
tggttagcaa aggttaatac acagattgat 
gaaaatcaag cagaagcaac aaaggctata 
gaagagaaaa ataatattaa ttttaatatt 
ataaataaag ctatgattaa tataaataaa 
atgaattcta tgatccctta tggtgttaaa 
gatgcattat taaagtatat atatgataat 
ttaaaagata aagttaataa tacacttagt 
gtagataatc aaagattatt atctacattt 
tctatattga atttaagata tgaaagtaat 
aaaataaata ttggtagtaa agtaaatttt 
tttaatttag aaagtagtaa aattgaggta 
atgtatgaaa attttagtac tagcttttgg 
agtctaaata atgaatatac aataataaat 
tcacttaatt atggtgaaat aatctggact 
gtagttttta aatacagtca aatgattaat 
gtaactatca ctaataatag attaaataac 
gatcaaaaac caatttcaaa tttaggtaat 
ttagatggtt gtagagatac acatagatat 
aaggaattaa atgaaaaaga aatcaaagat 
ttaaaagact tttggggtga ttatttacaa 
tatgatccaa ataaatatgt cgatgtaaat 
aaagggccta gaggtagcgt aatgactaca 
gggacaaaat ttattataaa aaaatatgct 
aatgatcgtg tatatattaa tgtagtagtt 
gcgtcacagg caggcgtaga aaaaatacta 
ctaagtcaag tagtagtaat gaagtcaaaa 
atgaatttac aagataataa tgggaatgat 
aatatagcta aactagtagc aagtaattgg 
actttgggtt gctcatggga atttattcct 
taa 



gctttaacaa attctgttaa cgaagcatta 1740 
tcttcagact atgtaaagaa agttaataaa 1800 
gtagaacaat tagtatatga ttttaccgat 1860 
attgcggata taactataat tattccatat 1920 
ttatataaag atgattttgt aggtgcttta 1980 
tttataccag agattgcaat acctgtatta 2040 
aataaggttc taaccgttca aacaatagat 2100 
gatgaggtct ataaatatat agtaacaaat 2160 
ctaataagaa aaaaaatgaa agaagcttta 2220 
ataaactatc agtataatca atatactgag 2280 
gatgatttaa gttcgaaact taatgagtct 2340 
tttttgaatc aatgctctgt ttcatattta 2400 
cggttagaag attttgatgc tagtcttaaa 2460 
agaggaactt taattggtca agtagataga 2520 
acagatatac cttttcagct ttccaaatac 2580 
actgaatata ttaagaatat tattaatact 2640 
catttaatag acttatctag gtatgcatca 2700 
gatccaatag ataaaaatca aattcaatta 2760 
attttaaaaa atgctattgt atataatagt 2820 
ataagaattc ctaagtattt taacagtata 2880 
tgtatggaaa ataattcagg atggaaagta 2940 
ttacaggata ctcaggaaat aaaacaaaga 3000 
atatcagatt atataaacag atggattttt 3060 
tctaaaattt atataaatgg aagattaata 3120 
attcatgcta gtaataatat aatgtttaaa 3180 
atttggataa aatattttaa tctttttgat 3240 
ttatatgata atcaatcaaa ttcaggtatt 3300 
tatgataaac catactatat gttaaattta 3360 
aatgtaggta ttagaggtta tatgtatctt 3420 
aacatttatt taaattcaag tttgtatagg 3480 
tctggaaata aagataatat tgttagaaat 3540 
aaaaataaag aatataggtt agctactaat 3600 
agtgcattag aaatacctga tgtaggaaat 3660 
aatgatcaag gaataacaaa taaatgcaaa 3720 
ataggcttta taggatttca tcagtttaat 3780 
tataatagac aaatagaaag atctagtagg 3840 
gtagatgatg gatggggaga aaggccactg 3900 

3903 



<210> 125 
<211> 3987 
<212> DNA 

<213> Artificial Sequence 



<220> 

<221> mat^eptide 
<222> (1) . (3984) 

<223> Sequence encoding BoNT/A-BD-PARl -Thrombin 



<400> 125 

atgccatttg ttaataaaca atttaattat 
tatataaaaa ttccaaatgc aggacaaatg 
aaaatatggg ttattccaga aagagataca 
ccaccaccag aagcaaaaca agttccagtt 
gataatgaaa aagataatta tttaaaggga 
actgatcttg gaagaatgtt gttaacatca 
agtacaatag atacagaatt aaaagttatt 
gatggtagtt atagatcaga agaacttaat 
atacagtttg aatgtaaaag ctttggacat 



aaagatcctg taaatggtgt tgatattgct 60 
caaccagtaa aagcttttaa aattcataat 120 
tttacaaatc ctgaagaagg agatttaaat 180 
tcatattatg attcaacata tttaagtaca 240 
gttacaaaat tatttgagag aatttattca 300 
atagtaaggg gaataccatt ttggggtgga 360 
gatactaatt gtattaatgt gatacaacca 420 
ctagtaataa taggaccctc agctgatatt 480 
gaagttttga atcttacgcg aaatggttat 540 
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ggctctactc aatacattag atttagccca 
gaagttgata caaatcctct tttaggtgca 
ttagcacatg aacttataca tgctggacat 
agggttttta aagtaaatac taatgcctat 
gaggaactta gaacatttgg gggacatgat 
gaatttcgtc tatattatta taataagttt 
aaatcaatag taggtactac tgcttcatta 
tatctcctat ctgaagatac atctggaaaa 
ttatacaaaa tgttaacaga gatttacaca 
cttaacagaa aaacatattt gaattttgat 
aaggtaaatt acacaatata tgatggattt 
tttaatggtc aaaatacaga aattaataat 
ggattgtttg aattttataa gttgctatgt 
tcattacccc ggtcatttct tctcaggaac 
aatgatttat ttactgaata tattaagaat 
tatgaaagta atcatttaat agacttatct 
aaagtaaatt ttgatccaat agataaaaat 
aaaattgagg taattttaaa aaatgctatt 
actagctttt ggataagaat tcctaagtat 
acaataataa attgtatgga aaataattca 
ataatctgga ctttacagga tactcaggaa 
caaatgatta atatatcaga ttatataaac 
agattaaata actctaaaat ttatataaat 
aatttaggta atattcatgc tagtaataat 
acacatagat atatttggat aaaatatttt 
gaaatcaaag atttatatga taatcaatca 
gattatttac aatatgataa accatactat 
gtcgatgtaa ataatgtagg tattagaggt 
gtaatgacta caaacattta tttaaattca 
aaaaaatatg cttctggaaa taaagataat 
aatgtagtag ttaaaaataa agaatatagg 
gaaaaaatac taagtgcatt agaaatacct 
atgaagtcaa aaaatgatca aggaataaca 
aatgggaatg atataggctt tataggattt 
gcaagtaatt ggtataatag acaaatagaa 
gaatttattc ctgtagatga tggatgggga 
ggtagtggag gcggtgggtc tggcggtggg 
gttaataatt gggacttgtt ttttagtcct 
aaaggagaag aaattacatc tgatactaat 
gatttaatac aacaatatta tttaaccttt 
atagaaaatc tttcaagtga cattataggc 
tttcctaatg gaaaaaagta tgagttagat 
caagaatttg aacatggtaa atctaggatt 
ttaaatccta gtcgtgttta tacatttttt 
gctacggagg cagctatgtt tttaggctgg 
gaaactagcg aagtaagtac tacggataaa 
ataggacctg ctttaaatat aggtaatatg 
atattttcag gagctgttat tctgttagaa 
ggtacttttg cacttgtatc atatattgcg 
aatgctttaa gtaaaagaaa tgaaaaatgg 
tggttagcaa aggttaatac acagattgat 
gaaaatcaag cagaagcaac aaaggctata 
gaagagaaaa ataatattaa ttttaatatt 
ataaataaag ctatgattaa tataaataaa 
atgaattcta tgatccctta tggtgttaaa 
gatgcattat taaagtatat atatgataat 
ttaaaagata aagttaataa tacacttagt 
gtagataatc aaagattatt atctaca 



gattttacat ttggttttga ggagtcactt 600 
ggcaaatttg ctacagatcc agcagtaaca 660 
agattatatg gaatagcaat taatccaaat 720 
tatgaaatga gtgggttaga agtaagcttt 780 
gcaaagttta tagatagttt acaggaaaac 840 
aaagatatag caagtacact taataaagct 900 
cagtatatga aaaatgtttt taaagagaaa 960 
ttttcggtag ataaattaaa atttgataag 1020 
gaggataatt ttgttaagtt ttttaaagta 1080 
aaagccgtat ttaagataaa tatagtacct 1140 
aatttaagaa atacaaattt agcagcaaac 1200 
atgaatttta ctaaactaaa aaattttact 1260 
gtaagaggga taataacttc taaaactaaa 1320 
cccaatgata aatatgaacc atttgcatta 1380 
attattaata cttctatatt gaatttaaga 1440 
aggtatgcat caaaaataaa tattggtagt 1500 
caaattcaat tatttaattt agaaagtagt 1560 
gtatataata gtatgtatga aaattttagt 1620 
tttaacagta taagtctaaa taatgaatat 1680 
ggatggaaag tatcacttaa ttatggtgaa 1740 
ataaaacaaa gagtagtttt taaatacagt 1800 
agatggattt ttgtaactat cactaataat 1860 
ggaagattaa tagatcaaaa accaatttca 1920 
ataatgttta aattagatgg ttgtagagat 1980 
aatctttttg ataaggaatt aaatgaaaaa 2040 
aattcaggta ttttaaaaga cttttggggt 2100 
atgttaaatt tatatgatcc aaataaatat 2160 
tatatgtatc ttaaagggcc tagaggtagc 2220 
agtttgtata gggggacaaa atttattata 2280 
attgttagaa ataatgatcg tgtatatatt 2340 
ttagctacta atgcgtcaca ggcaggcgta 2400 
gatgtaggaa atctaagtca agtagtagta 2460 
aataaatgca aaatgaattt acaagataat 2520 
catcagttta ataatatagc taaactagta 2580 
agatctagta ggactttggg ttgctcatgg 2640 
gaaaggccac tggcattggc cggtggaggc 2700 
ggcagcgcgc tggtgttaca gtgtatcaaa 2760 
tcagaagata attttactaa tgatctaaat 2820 
atagaagcag cagaagaaaa tattagttta 2880 
aattttgata atgaacctga aaatatttca 2940 
caattagaac ttatgcctaa tatagaaaga 3000 
aaatatacta tgttccatta tcttcgtgct 3060 
gctttaacaa attctgttaa cgaagcatta 3120 
tcttcagact atgtaaagaa agttaataaa 3180 
gtagaacaat tagtatatga ttttaccgat 3240 
attgcggata taactataat tattccatat 3300 
ttatataaag atgattttgt aggtgcttta 3360 
tttataccag agattgcaat acctgtatta 3420 
aataaggttc taaccgttca aacaatagat 3480 
gatgaggtct ataaatatat agtaacaaat 3540 
ctaataagaa aaaaaatgaa agaagcttta 3600 
ataaactatc agtataatca atatactgag 3660 
gatgatttaa gttcgaaact taatgagtct 3720 
tttttgaatc aatgctctgt ttcatattta 3780 
cggttagaag attttgatgc tagtcttaaa 3840 
agaggaactt taattggtca agtagataga 3900 
acagatatac cttttcagct ttccaaatac 3960 

3987 
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<210> 126 
<211> 3969 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat^eptide 
<222> (1)...(3966) 

<223> Sequence encoding BoNT/A-BD-PARl-Xa 
<400> 126 

atgccatttg ttaataaaca atttaattat aaagatcctg taaatggtgt tgatattgct 60 
tatataaaaa ttccaaatgc aggacaaatg caaccagtaa aagcttttaa aattcataat 120 
aaaatatggg ttattccaga aagagataca tttacaaatc ctgaagaagg agatttaaat 180 
ccaccaccag aagcaaaaca agttccagtt tcatattatg attcaacata tttaagtaca 240 
gataatgaaa aagataatta tttaaaggga gttacaaaat tatttgagag aatttattca 300 
actgatcttg gaagaatgtt gttaacatca atagtaaggg gaataccatt ttggggtgga 360 
agtacaatag atacagaatt aaaagttatt gatactaatt gtattaatgt gatacaacca 420 
gatggtagtt atagatcaga agaacttaat ctagtaataa taggaccctc agctgatatt 480 
atacagtttg aatgtaaaag ctttggacat gaagttttga atcttacgcg aaatggttat 540 
ggctctactc aatacattag atttagccca gattttacat ttggttttga ggagtcactt 600 
gaagttgata caaatcctct tttaggtgca ggcaaatttg ctacagatcc agcagtaaca 660 
ttagcacatg aacttataca tgctggacat agattatatg gaatagcaat taatccaaat 720 
agggttttta aagtaaatac taatgcctat tatgaaatga gtgggttaga agtaagcttt 780 
gaggaactta gaacatttgg gggacatgat gcaaagttta tagatagttt acaggaaaac 840 
gaatttcgtc tatattatta taataagttt aaagatatag caagtacact taataaagct 900 
aaatcaiatag taggtactac tgcttcatta cagtatatga aaaatgtttt taaagagaaa 960 
tatctcctat ctgaagatac atctggaaaa ttttcggtag ataaattaaa atttgataag 1020 
ttatacaaaa tgttaacaga gatttacaca gaggataatt ttgttaagtt ttttaaagta 1080 
cttaacagaa aaacatattt gaattttgat aaagccgtat ttaagataaa tatagtacct 1140 
aaggtaaatt acacaatata tgatggattt aatttaagaa atacaaattt agcagcaaac 1200 
tttaatggtc aaaatacaga aattaataat atgaatttta ctaaactaaa aaattttact 1260 
ggattgtttg aattttataa gttgctatgt gtaagaggga taataacttc taaaactaaa 1320 
tcattaatag aaggccggtc atttcttctc aggaacgcat taaatgattt atttactgaa 1380 
tatattaaga atattattaa tacttctata ttgaatttaa gatatgaaag taatcattta 1440 
atagacttat ctaggtatgc atcaaaaata aatattggta gtaaagtaaa ttttgatcca 1500 
atagataaaa atcaaattca attatttaat ttagaaagta gtaaaattga ggtaatttta 1560 
aaaaatgcta ttgtatataa tagtatgtat gaaaatttta gtactagctt ttggataaga 1620 
attcctaagt attttaacag tataagtcta aataatgaat atacaataat aaattgtatg 1680 
gaaaataatt caggatggaa agtatcactt aattatggtg aaataatctg gactttacag 1740 
gatactcagg aaataaaaca aagagtagtt tttaaataca gtcaaatgat taatatatca 1800 
gattatataa acagatggat ttttgtaact atcactaata atagattaaa taactctaaa 1860 

atttatataa atggaagatt aatagatcaa aaaccaattt caaatttagg taatattcat 1920 

gctagtaata atataatgtt taaattagat ggttgtagag atacacatag atatatttgg 1980 

ataaaatatt ttaatctttt tgataaggaa ttaaatgaaa aagaaatcaa agatttatat 2040 

gataatcaat caaattcagg tattttaaaa gacttttggg gtgattattt acaatatgat 2100 

aaaccatact atatgttaaa tttatatgat ccaaataaat atgtcgatgt aaataatgta 2160 

ggtattagag gttatatgta tcttaaaggg cctagaggta gcgtaatgac tacaaacatt 2220 

tatttaaatt caagtttgta tagggggaca aaatttatta taaaaaaata tgcttctgga 2280 

aataaagata atattgttag aaataatgat cgtgtatata ttaatgtagt agttaaaaat 2340 

aaagaatata ggttagctac taatgcgtca caggcaggcg tagaaaaaat actaagtgca 2400 

ttagaaatac ctgatgtagg aaatctaagt caagtagtag taatgaagtc aaaaaatgat 2460 

caaggaataa caaataaatg caaaatgaat ttacaagata ataatgggaa tgatataggc 2520 

tttataggat ttcatcagtt taataatata gctaaactag tagcaagtaa ttggtataat 2580 

agacaaatag aaagatctag taggactttg ggttgctcat gggaatttat tcctgtagat 2640 

gatggatggg gagaaaggcc actggcattg gccggtggag gcggtagtgg aggcggtggg 2700 

tctggcggtg ggggcagcgc gctggtgtta cagtgtatca aagttaataa ttgggacttg 2760 

ttttttagtc cttcagaaga taattttact aatgatctaa ataaaggaga agaaattaca 2820 
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tctgatacta atatagaagc agcagaagaa aatattagtt tagatttaat acaacaatat 2880 
tatttaacct ttaattttga taatgaacct gaaaatattt caatagaaaa tctttcaagt 2940 
gacattatag gccaattaga acttatgcct aatatagaaa gatttcctaa tggaaaaaag 3000 
tatgagttag ataaatatac tatgttccat tatcttcgtg ctcaagaatt tgaacatggt 3060 
aaatctagga ttgctttaac aaattctgtt aacgaagcat tattaaatcc tagtcgtgtt 3120 
tatacatttt tttcttcaga ctatgtaaag aaagttaata aagctacgga ggcagctatg 3180 
tttttaggct gggtagaaca attagtatat gattttaccg atgaaactag cgaagtaagt 3240 
actacggata aaattgcgga tataactata attattccat atataggacc tgctttaaat 3300 
ataggtaata tgttatataa agatgatttt gtaggtgctt taatattttc aggagctgtt 3360 
attctgttag aatttatacc agagattgca atacctgtat taggtacttt tgcacttgta 3420 
tcatatattg cgaataaggt tctaaccgtt caaacaatag ataatgcttt aagtaaaaga 3480 
aatgaaaaat gggatgaggt ctataaatat atagtaacaa attggttagc aaaggttaat 3540 
acacagattg atctaataag aaaaaaaatg aaagaagctt tagaaaatca agcagaagca 3600 
acaaaggcta taataaacta tcagtataat caatatactg aggaagagaa aaataatatt 3660 
aattttaata ttgatgattt aagttcgaaa cttaatgagt ctataaataa agctatgatt 3720 
aatataaata aatttttgaa tcaatgctct gtttcatatt taatgaattc tatgatccct 3780 

tatggtgtta aacggttaga agattttgat gctagtctta aagatgcatt attaaagtat 3840 
atatatgata atagaggaac tttaattggt caagtagata gattaaaaga taaagttaat 3900 
aatacactta gtacagatat accttttcag ctttccaaat acgtagataa tcaaagatta 3960 
ttatctaca ^^^^ 

<210> 127 
<211> 3987 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat_peptide 
<222> (1) . (3984) 

<223> Sequence encoding BoNT/A-BD-PAR2-Trypsin 
<400> 127 

atgccatttg ttaataaaca atttaattat aaagatcctg taaatggtgt tgatattgct 60 
tatataaaaa ttccaaatgc aggacaaatg caaccagtaa aagcttttaa aattcataat 120 
aaaatatggg ttattccaga aagagataca tttacaaatc ctgaagaagg agatttaaat 180 
ccaccaccag aagcaaaaca agttccagtt tcatattatg attcaacata tttaagtaca 240 
gataatgaaa aagataatta tttaaaggga gttacaaaat tatttgagag aatttattca 300 
actgatcttg gaagaatgtt gttaacatca atagtaaggg gaataccatt ttggggtgga 360 
agtacaatag atacagaatt aaaagttatt gatactaatt gtattaatgt gatacaacca 420 
gatggtagtt atagatcaga agaacttaat ctagtaataa taggaccctc agctgatatt 480 
atacagtttg aatgtaaaag ctttggacat gaagttttga atcttacgcg aaatggttat 540 
ggctctactc aatacattag atttagccca gattttacat ttggttttga ggagtcactt 600 
gaagttgata caaatcctct tttaggtgca ggcaaatttg ctacagatcc agcagtaaca 660 
ttagcacatg aacttataca tgctggacat agattatatg gaatagcaat taatccaaat 720 
agggttttta aagtaaatac taatgcctat tatgaaatga gtgggttaga agtaagcttt 780 
gaggaactta gaacatttgg gggacatgat gcaaagttta tagatagttt acaggaaaac 840 
gaatttcgtc tatattatta taataagttt aaagatatag caagtacact taataaagct 900 
aaatcaatag taggtactac tgcttcatta cagtatatga aaaatgtttt taaagagaaa 960 
tatctcctat ctgaagatac atctggaaaa ttttcggtag ataaattaaa atttgataag 1020 
ttatacaaaa tgttaacaga gatttacaca gaggataatt ttgttaagtt ttttaaagta 1080 
cttaacagaa aaacatattt gaattttgat aaagccgtat ttaagataaa tatagtacct 1140 
aaggtaaatt acacaatata tgatggattt aatttaagaa atacaaattt agcagcaaac 1200 
tttaatggtc aaaatacaga aattaataat atgaatttta ctaaactaaa aaattttact 1260 
ggattgtttg aattttataa gttgctatgt gtaagaggga taataacttc taaaactaaa 1320 
tcattaggaa gaagccttat tggtaaggtt gatggcacat cccacgtcac tggagcatta 1380 
aatgatttat ttactgaata tattaagaat attattaata cttctatatt gaatttaaga 1440 
tatgaaagta atcatttaat agacttatct aggtatgcat caaaaataaa tattggtagt 1500 
aaagtaaatt ttgatccaat agataaaaat caaattcaat tatttaattt agaaagtagt 1560 



148 of 190 



wo 2006/026780 



PCT/US2005/031613 



Li era/., uegradable Clostridial Toxins 

aaaattgagg taattttaaa aaatgctatt gtatataata gtatgtatga aaattttagt 1620 
actagctttt ggataagaat tcctaagtat tttaacagta taagtctaaa taatgaatat 1680 
acaataataa attgtatgga aaataattca ggatggaaag tatcacttaa ttatggtgaa 1740 
ataatctgga ctttacagga tactcaggaa ataaaacaaa gagtagtttt taaatacagt 1800 
caaatgatta atatatcaga ttatataaac agatggattt ttgtaactat cactaataat 1860 
agattaaata actctaaaat ttatataaat ggaagattaa tagatcaaaa accaatttca 1920 
aatttaggta atattcatgc tagtaataat ataatgttta aattagatgg ttgtagagat 1980 
acacatagat atatttggat aaaatatttt aatctttttg ataaggaatt aaatgaaaaa 2040 
gaaatcaaag atttatatga taatcaatca aattcaggta ttttaaaaga cttttggggt 2100 
gattatttac aatatgataa accatactat atgttaaatt tatatgatcc aaataaatat 2160 
gtcgatgtaa ataatgtagg tattagaggt tatatgtatc ttaaagggcc tagaggtagc 2220 
gtaatgacta caaacattta tttaaattca agtttgtata gggggacaaa atttattata 2280 
aaaaaatatg cttctggaaa taaagataat attgttagaa ataatgatcg tgtatatatt 2340 
aatgtagtag ttaaaaataa agaatatagg ttagctacta atgcgtcaca ggcaggcgta 2400 

gaaaaaatac taagtgcatt agaaatacct gatgtaggaa atctaagtca agtagtagta 2460 
atgaagtcaa aaaatgatca aggaataaca aataaatgca aaatgaattt acaagataat 2520 
aatgggaatg atataggctt tataggattt catcagttta ataatatagc taaactagta 2580 
gcaagtaatt ggtataatag acaaatagaa! agatctagta ggactttggg ttgctcatgg 2640 
gaatttattc ctgtagatga tggatgggga gaaaggccac tggcattggc cggtggaggc 2700 
ggtagtggag gcggtgggtc tggcggtggg ggcagcgcgc tggtgttaca gtgtatcaaa 2760 
gttaataatt gggacttgtt ttttagtcct tcagaagata attttactaa tgatctaaat 2820 
aaaggagaag aaattacatc tgatactaat atagaagcag cagaagaaaa tattagttta 2880 
gatttaatac aacaatatta tttaaccttt aattttgata atgaacctga aaatatttca 2940 
atagaaaatc tttcaagtga cattataggc caattagaac ttatgcctaa tatagaaaga 3000 
tttcctaatg gaaaaaagta tgagttagat aaatatacta tgttccatta tcttcgtgct 3060 
caagaatttg aacatggtaa atctaggatt gctttaacaa attctgttaa cgaagcatta 3120 
ttaaatccta gtcgtgttta tacatttttt tcttcagact atgtaaagaa agttaataaa 3180 
gctacggagg cagcfcatgtt tttaggctgg gtagaacaat tagtatatga ttttaccgat 3240 
gaaactagcg aagtaagtac tacggataaa attgcggata taactataat tattccatat 3300 
ataggacctg ctttaaatat aggtaatatg ttatataaag atgattttgt aggtgcttta 3360 
atattttcag gagctgttat tctgttagaa tttataccag agattgcaat acctgtatta 3420 
ggtacttttg cacttgtatc atatattgcg aataaggttc taaccgttca aacaatagat 3480 
aatgctttaa gtaaaagaaa tgaaaaatgg gatgaggtct ataaatatat agtaacaaat 3540 
tggttagcaa aggttaatac acagattgat ctaataagaa aaaaaatgaa agaagcttta 3600 
gaaaatcaag cagaagcaac aaaggctata ataaactatc agtataatca atatactgag 3660 
gaagagaaaa ataatattaa ttttaatatt gatgatttaa gttcgaaact taatgagtct 3720 
ataaataaag ctatgattaa tataaataaa tttttgaatc aatgctctgt ttcatattta 3780 
atgaattcta tgatccctta tggtgttaaa cggttagaag attttgatgc tagtcttaaa 3840 
gatgcattat taaagtatat atatgataat agaggaactt taattggtca agtagataga 3900 
ttaaaagata aagttaataa tacacttagt acagatatac cttttcagct ttccaaatac 3960 
gtagataatc aaagattatt atctaca 3987 

<210> 128 
<211> 3969 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat_peptide 
<222> {1)...(3966) 

<223> Sequence encoding BoNT/A-BD-PAR2-Xa 
<400> 128 

atgccatttg ttaataaaca atttaattat aaagatcctg taaatggtgt tgatattgct 60 
tatataaaaa ttccaaatgc aggacaaatg caaccagtaa aagcttttaa aattcataat 120 
aaaatatggg ttattccaga aagagataca tttacaaatc ctgaagaagg agatttaaat 180 
ccaccaccag aagcaaaaca agttccagtt tcatattatg attcaacata tttaagtaca 240 
gataatgaaa aagataatta tttaaaggga gttacaaaat tatttgagag aatttattca 300 
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actgatcttg gaagaatgtt gttaacatca atagtaaggg gaataccatt ttggggtgga 360 
agtacaatag atacagaatt aaaagttatt gatactaatt gtattaatgt gatacaacca 420 
gatggtagtt atagatcaga agaacttaat ctagtaataa taggaccctc agctgatatt 480 
atacagtttg aatgtaaaag ctttggacat gaagttttga atcttacgcg aaatggttat 540 
ggctctactc aatacattag atttagccca gattttacat ttggttttga ggagtcactt 600 
gaagttgata caaatcctct tttaggtgca ggcaaatttg ctacagatcc agcagtaaca 660 
ttagcacatg aacttataca tgctggacat agattatatg gaatagcaat taatccaaat 720 
agggttttta aagtaaatac taatgcctat tatgaaatga gtgggttaga agtaagcttt 780 
gaggaactta gaacatttgg gggacatgat gcaaagttta tagatagttt acaggaaaac 840 
gaatttcgtc tatattatta taataagttt aaagatatag caagtacact taataaagct 900 
aaatcaatag taggtactac tgcttcatta cagtatatga aaaatgtttt taaagagaaa 960 
tatctcctat ctgaagatac atctggaaaa ttttcggtag ataaattaaa atttgataag 1020 
ttatacaaaa tgttaacaga gatttacaca gaggataatt ttgttaagtt ttttaaagta 1080 
cttaacagaa aaacatattt gaattttgat aaagccgtat ttaagataaa tatagtacct 1140 
aaggtaaatt acacaatata tgatggattt aatttaagaa atacaaattt agcagcaaac 1200 
tttaatggtc aaaatacaga aattaataat atgaatttta ctaaactaaa aaattttact 1260 
ggattgtttg aattttataa gttgctatgt gtaagaggga taataacttc taaaactaaa 1320 
tcattaatag aaggaagaag ccttattggt aaggttgcat taaatgattt atttactgaa 1380 
tatattaaga atattattaa tacttctata ttgaatttaa gatatgaaag taatcattta 1440 
atagacttat ctaggtatgc atcaaaaata aatattggta gtaaagtaaa ttttgatcca 1500 
atagataaaa atcaaattca attatttaat ttagaaagta gtaaaattga ggtaatttta 1560 
aaaaatgcta ttgtatataa tagtatgtat gaaaatttta gtactagctt ttggataaga 1620 
attcctaagt attttaacag tataagtcta aataatgaat atacaataat aaattgtatg 1680 
gaaaataatt caggatggaa agtatcactt aattatggtg aaataatctg gactttacag 1740 
gatactcagg aaataaaaca aagagtagtt tttaaataca gtcaaatgat taatatatca 1800 
gattatataa acagatggat ttttgtaact atcactaata atagattaaa taactctaaa 1860 
atttatataa atggaagatt aatagatcaa aaaccaattt caaatttagg taatattcat 1920 
gctagtaata atataatgtt taaattagat ggttgtagag atacacatag atatatttgg 1980 
ataaaatatt ttaatctttt tgataaggaa ttaaatgaaa aagaaatcaa agatttatat 2040 
gataatcaat caaattcagg tattttaaaa gacttttggg gtgattattt acaatatgat 2100 
aaaccatact atatgttaaa tttatatgat ccaaataaat atgtcgatgt aaataatgta 2160 
ggtattagag gttatatgta tcttaaaggg cctagaggta gcgtaatgac tacaaacatt 2220 
tatttaaatt caagtttgta tagggggaca aaatttatta taaaaaaata tgcttctgga 2280 
aataaagata atattgttag aaataatgat cgtgtatata ttaatgtagt agttaaaaat 2340 
aaagaatata ggttagctac taatgcgtca caggcaggcg tagaaaaaat actaagtgca 2400 
ttagaaatac ctgatgtagg aaatctaagt caagtagtag taatgaagtc aaaaaatgat 2460 
caaggaataa caaataaatg caaaatgaat ttacaagata ataatgggaa tgatataggc 2520 
tttataggat ttcatcagtt taataatata gctaaactag tagcaagtaa ttggtataat 2580 
agacaaatag aaagatctag taggactttg ggttgctcat gggaatttat tcctgtagat 2640 
gatggatggg gagaaaggcc actggcattg gccggtggag gcggtagtgg aggcggtggg 2700 
tctggcggtg ggggcagcgc gctggtgtta cagtgtatca aagttaataa ttgggacttg 2760 
ttttttagtc cttcagaaga taattttact aatgatctaa ataaaggaga agaaattaca 2820 
tctgatacta atatagaagc agcagaagaa aatattagtt tagatttaat acaacaatat 2880 
tatttaacct ttaattttga taatgaacct gaaaatattt caatagaaaa tctttcaagt 2940 
gacattatag gccaattaga acttatgcct aatatagaaa gatttcctaa tggaaaaaag 3000 
tatgagttag ataaatatac tatgttccat tatcttcgtg ctcaagaatt tgaacatggt 3060 
aaatctagga ttgctttaac aaattctgtt aacgaagcat tattaaatcc tagtcgtgtt 3120 
tatacatttt tttcttcaga ctatgtaaag aaagttaata aagctacgga ggcagctatg 3180 
tttttaggct gggtagaaca attagtatat gattttaccg atgaaactag cgaagtaagt 3240 
actacggata aaattgcgga tataactata attattccat atataggacc tgctttaaat 3300 
ataggtaata tgttatataa agatgatttt gtaggtgctt taatattttc aggagctgtt 3360 
attctgttag aatttatacc agagattgca atacctgtat taggtacttt tgcacttgta 3420 
tcatatattg cgaataaggt tctaaccgtt caaacaatag ataatgcttt aagtaaaaga 3480 
aatgaaaaat gggatgaggt ctataaatat atagtaacaa attggttagc aaaggttaat 3540 
acacagattg atctaataag aaaaaaaatg aaagaagctt tagaaaatca agcagaagca 3600 
acaaaggcta taataaacta tcagtataat caatatactg aggaagagaa aaataatatt 3660 
aattttaata ttgatgattt aagttcgaaa cttaatgagt ctataaataa agctatgatt 3720 
aatataaata aatttttgaa tcaatgctct gtttcatatt taatgaattc tatgatccct 3780 
tatggtgtta aacggttaga agattttgat gctagtctta aagatgcatt attaaagtat 3840 
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atatatgata atagaggaac tttaattggt caagtagata gattaaaaga taaagttaat 3900 
aatacactta gtacagatat accttttcag ctttccaaat acgtagataa tcaaagatta 3960 
ttatctaca 3969 

<210> 129 
<211> 3987 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat^peptide 
<222> (1)...(3984) 

<223> Sequence encoding BoNT/A-BD-PAR3 -Thrombin 
<400> 129 

atgccatttg ttaataaaca atttaattat aaagatcctg taaatggtgt tgatattgct 60 
tatataaaaa ttccaaatgc aggacaaatg caaccagtaa aagcttttaa aattcataat 120 
aaaatatggg ttattccaga aagagataca tttacaaatc ctgaagaagg agatttaaat 180 
ccaccaccag aagcaaaaca agttccagtt tcatattatg attcaacata tttaagtaca 240 
gataatgaaa aagataatta tttaaaggga gttacaaaat tatttgagag aatttattca 300 
actgatcttg gaagaatgtt gttaacatca atagtaaggg gaataccatt ttggggtgga 360 
agtacaatag atacagaatt aaaagttatt gatactaatt gtattaatgt gatacaacca 420 
gatggtagtt atagatcaga agaacttaat ctagtaataa taggaccctc agctgatatt 480 
atacagtttg aatgtaaaag ctttggacat gaagttttga atcttacgcg aaatggttat 540 
ggctctactc aatacattag atttagccca gattttacat ttggttttga ggagtcactt 600 
gaagttgata caaatcctct tttaggtgca ggcaaatttg ctacagatcc agcagtaaca 660 
ttagcacatg aacttataca tgctggacat agattatatg gaatagcaat taatccaaat 720 
agggttttta aagtaaatac taatgcctat tatgaaatga gtgggttaga agtaagcttt 780 
gaggaactta gaacatttgg gggacatgat gcaaagttta tagatagttt acaggaaaac 840 
gaatttcgtc tatattatta taataagttt aaagatatag caagtacact taataaagct 900 
aaatcaatag taggtactac tgcttcatta cagtatatga aaaatgtttt taaagagaaa 960 
tatctcctat ctgaagatac atctggaaaa ttttcggtag ataaattaaa atttgataag 1020 
ttatacaaaa tgttaacaga gatttacaca gaggataatt ttgttaagtt ttttaaagta 1080 
cttaacagaa aaacatattt gaattttgat aaagccgtat ttaagataaa tatagtacct 1140 
aaggtaaatt acacaatata tgatggattt aatttaagaa atacaaattt agcagcaaac 1200 
tttaatggtc aaaatacaga aattaataat atgaatttta ctaaactaaa aaattttact 1260 
ggattgtttg aattttataa gttgctatgt gtaagaggga taataacttc taaaactaaa 1320 
tcattaatta agacctttcg tggagctccc ccaaattctt ttgaagagtt ccccgcatta 1380 
aatgatttat ttactgaata tattaagaat attattaata cttctatatt gaatttaaga 1440 
tatgaaagta atcatttaat agacttatct aggtatgcat caaaaataaa tattggtagt 1500 
aaagtaaatt ttgatccaat agataaaaat caaattcaat tatttaattt agaaagtagt 1560 
aaaattgagg taattttaaa aaatgctatt gtatataata gtatgtatga aaattttagt 1620 
actagctttt ggataagaat tcctaagtat tttaacagta taagtctaaa taatgaatat 1680 
acaataataa attgtatgga aaataattca ggatggaaag tatcacttaa ttatggtgaa 1740 
ataatctgga ctttacagga tactcaggaa ataaaacaaa gagtagtttt taaatacagt 1800 
caaatgatta atatatcaga ttatataaac agatggattt ttgtaactat cactaataat 1860 
agattaaata actctaaaat ttatataaat ggaagattaa tagatcaaaa accaatttca 1920 
aatttaggta atattcatgc tagtaataat ataatgttta aattagatgg ttgtagagat 1980 
acacatagat atatttggat aaaatatttt aatctttttg ataaggaatt aaatgaaaaa 2040 
gaaatcaaag atttatatga taatcaatca aattcaggta ttttaaaaga cttttggggt 2100 
gattatttac aatatgataa accatactat atgttaaatt tatatgatcc aaataaatat 2160 
gtcgatgtaa ataatgtagg tattagaggt tatatgtatc ttaaagggcc tagaggtagc 2220 
gtaatgacta caaacattta tttaaattca agtttgtata gggggacaaa atttattata 2280 
aaaaaatatg cttctggaaa taaagataat attgttagaa ataatgatcg tgtatatatt 2340 
aatgtagtag ttaaaaataa agaatatagg ttagctacta atgcgtcaca ggcaggcgta 2400 
gaaaaaatac taagtgcatt agaaatacct gatgtaggaa atctaagtca agtagtagta 2460 
atgaagtcaa aaaatgatca aggaataaca aataaatgca aaatgaattt acaagataat 2520 
aatgggaatg atataggctt tataggattt catcagttta ataatatagc taaactagta 2580 
gcaagtaatt ggtataatag acaaatagaa agatctagta ggactttggg ttgctcatgg 2640 
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gaatttattc ctgtagatga tggatgggga gaaaggccac tggcattggc cggtggaggc 2700 
ggtagtggag gcggtgggtc tggcggtggg ggcagcgcgc tggtgttaca gtgtatcaaa 2760 
gttaataatt gggacttgtt ttttagtcct tcagaagata attttactaa tgatctaaat 2820 
aaaggagaag aaattacatc tgatactaat atagaagcag cagaagaaaa tattagttta 2880 
gatttaatac aacaatatta tttaaccttt aattttgata atgaacctga aaatatttca 2940 
atagaaaatc tttcaagtga cattataggc caattagaac ttatgcctaa tatagaaaga 3000 
tttcctaatg gaaaaaagta tgagttagat aaatatacta tgttccatta tcttcgtgct 3060 
caagaatttg aacatggtaa atctaggatt gctttaacaa attctgttaa cgaagcatta 3120 
ttaaatccta gtcgtgttta tacatttttt tcttcagact atgtaaagaa agttaataaa 3180 
gctacggagg cagctatgtt tttaggctgg gtagaacaat tagtatatga ttttaccgat 3240 
gaaactagcg aagtaagtac tacggataaa attgcggata taactataat tattccatat 3300 
ataggacctg ctttaaatat aggtaatatg ttatataaag atgattttgt aggtgcttta 3360 
atattttcag gagctgttat tctgttagaa tttataccag agattgcaat acctgtatta 3420 
ggtacttttg cacttgtatc atatattgcg aataaggttc taaccgttca aacaatagat 3480 
aatgctttaa gtaaaagaaa tgaaaaatgg gatgaggtct ataaatatat agtaacaaat 3540 
tggttagcaa aggttaatac acagattgat ctaataagaa aaaaaatgaa agaagcttta 3600 
gaaaatcaag cagaagcaac aaaggctata ataaactatc agtataatca atatactgag 3660 
gaagagaaaa ataatattaa ttttaatatt gatgatttaa gttcgaaact taatgagtct 3720 
ataaataaag ctatgattaa tataaataaa tttttgaatc aatgctctgt ttcatattta 3780 
atgaattcta tgatccctta tggtgttaaa cggttagaag attttgatgc tagtcttaaa 3840 
gatgcattat taaagtatat atatgataat agaggaactt taattggtca agtagataga 3900 
ttaaaagata aagttaataa tacacttagt acagatatac cttttcagct ttccaaatac 3960 
gtagataatc aaagattatt atctaca 3987 

<210> 130 
<211> 3969 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat_peptide 
<222> (1)...(3966) 

<223> Sequence encoding BoNT/A-BD-PAR3-Xa 
<400> 130 

atgccatttg ttaataaaca 
tatataaaaa ttccaaatgc 
aaaatatggg ttattccaga 
ccaccaccag aagcaaaaca 
gataatgaaa aagataatta 
actgatcttg gaagaatgtt 
agtacaatag atacagaatt 
gatggtagtt atagatcaga 
atacagtttg aatgtaaaag 
ggctctactc aatacattag 
gaagttgata caaatcctct 
ttagcacatg aacttataca 
agggttttta aagtaaatac 
gaggaactta gaacatttgg 
gaatttcgtc tatattatta 
aaatcaatag taggtactac 
tatctcctat ctgaagatac 
ttatacaaaa tgttaacaga 
cttaacagaa aaacatattt 
aaggtaaatt acacaatata 
tttaatggtc aaaatacaga 
ggattgtttg aattttataa 
tcattaatag aaggtagaac 
tatattaaga atattattaa 



atttaattat aaagatcctg 
aggacaaatg caaccagtaa 
aagagataca tttacaaatc 
agttccagtt tcatattatg 
tttaaaggga gttacaaaat 
gttaacatca atagtaaggg 
aaaagttatt gatactaatt 
agaacttaat ctagtaataa 
ctttggacat gaagttttga 
atttagccca gattttacat 
tttaggtgca ggcaaatttg 
tgctggacat agattatatg 
taatgcctat tatgaaatga 
gggacatgat gcaaagttta 
taataagttt aaagatatag 
tgcttcatta cagtatatga 
atctggaaaa ttttcggtag 
gatttacaca gaggataatt 
gaattttgat aaagccgtat 
tgatggattt aatttaagaa 
aattaataat atgaatttta 
gttgctatgt gtaagaggga 
ctttcgtgga gctcccgcat 
tacttctata ttgaatttaa 



taaatggtgt tgatattgct 60 
aagcttttaa aattcataat 120 
ctgaagaagg agatttaaat 180 
attcaacata tttaagtaca 240 
tatttgagag aatttattca 300 
gaataccatt ttggggtgga 360 
gtattaatgt gatacaacca 420 
taggaccctc agctgatatt 480 
atcttacgcg aaatggttat 540 
ttggttttga ggagtcactt 600 
ctacagatcc agcagtaaca 660 
gaatagcaat taatccaaat 720 
gtgggttaga agtaagcttt 780 
tagatagttt acaggaaaac 840 
caagtacact taataaagct 900 
aaaatgtttt taaagagaaa 960 
ataaattaaa atttgataag 1020 
ttgttaagtt ttttaaagta 1080 
ttaagataaa tatagtacct 1140 
atacaaattt agcagcaaac 1200 
ctaaactaaa aaattttact 1260 
taataacttc taaaactaaa 1320 
taaatgattt atttactgaa 1380 
gatatgaaag taatcattta 1440 
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atagacttat ctaggtatgc atcaaaaata aatattggta gtaaagtaaa ttttgatcca 1500 
atagataaaa atcaaattca attatttaat ttagaaagta gtaaaattga ggtaatttta 1560 
aaaaatgcta ttgtatataa tagtatgtat gaaaatttta gtactagctt ttggataaga 1620 
attcctaagt attttaacag tataagtcta aataatgaat atacaataat aaattgtatg 1680 
gaaaataatt caggatggaa agtatcactt aattatggtg aaataatctg gactttacag 1740 
gatactcagg aaataaaaca aagagtagtt tttaaataca gtcaaatgat taatatatca 1800 
gattatataa acagatggat ttttgtaact atcactaata atagattaaa taactctaaa 1860 
atttatataa atggaagatt aatagatcaa aaaccaattt caaatttagg taatattcat 1920 
gctagtaata atataatgtt taaattagat ggttgtagag atacacatag atatatttgg 1980 
ataaaatatt ttaatctttt tgataaggaa ttaaatgaaa aagaaatcaa agatttatat 2040 
gataatcaat caaattcagg tattttaaaa gacttttggg gtgattattt acaatatgat 2100 
aaaccatact atatgttaaa tttatatgat ccaaataaat atgtcgatgt aaataatgta 2160 
ggtattagag gttatatgta tcttaaaggg cctagaggta gcgtaatgac tacaaacatt 2220 
tatttaaatt caagtttgta tagggggaca aaatttatta taaaaaaata tgcttctgga 2280 
aataaagata atattgttag aaataatgat cgtgtatata ttaatgtagt agttaaaaat 2340 
aaagaatata ggttagctac taatgcgtca caggcaggcg tagaaaaaat actaagtgca 2400 
ttagaaatac ctgatgtagg aaatctaagt caagtagtag taatgaagtc aaaaaatgat 2460 
caaggaataa caaataaatg caaaatgaat ttacaagata ataatgggaa tgatataggc 2520 
tttataggat ttcatcagtt taataatata gctaaactag tagcaagtaa ttggtataat 2580 
agacaaatag aaagatctag taggactttg ggttgctcat gggaatttat tcctgtagat 2640 
gatggatggg gagaaaggcc actggcattg gccggtggag gcggtagtgg aggcggtggg 2700 
tctggcggtg ggggcagcgc gctggtgtta cagtgtatca aagttaataa ttgggacttg 2760 
ttttttagtc cttcagaaga taattttact aatgatctaa ataaaggaga agaaattaca 2820 
tctgatacta atatagaagc agcagaagaa aatattagtt tagatttaat acaacaatat 2880 
tatttaacct ttaattttga taatgaacct gaaaatattt caatagaaaa tctttcaagt 2940 
gacattatag gccaattaga acttatgcct aatatagaaa gatttcctaa tggaaaaaag 3000 
tatgagttag ataaatatac tatgttccat tatcttcgtg ctcaagaatt tgaacatggt 3060 
aaatctagga ttgctttaac aaattctgtt aacgaagcat tattaaatcc tagtcgtgtt 3120 
tatacatttt tttcttcaga ctatgtaaag aaagttaata aagctacgga ggcagctatg 3180 
tttttaggct gggtagaaca attagtatat gattttaccg atgaaactag cgaagtaagt 3240 
actacggata aaattgcgga tataactata attattccat atataggacc tgctttaaat 3300 
ataggtaata tgttatataa agatgatttt gtaggtgctt taatattttc aggagctgtt 3360 
attctgttag aatttatacc agagattgca atacctgtat taggtacttt tgcacttgta 3420 
tcatatattg cgaataaggt tctaaccgtt caaacaatag ataatgcttt aagtaaaaga 3480 
aatgaaaaat gggatgaggt ctataaatat atagtaacaa attggttagc aaaggttaat 3540 
acacagattg atctaataag aaaaaaaatg aaagaagctt tagaaaatca agcagaagca 3600 
acaaaggcta taataaacta tcagtataat caatatactg aggaagagaa aaataatatt 3660 
aattttaata ttgatgattt aagttcgaaa cttaatgagt ctataaataa agctatgatt 3720 
aatataaata aatttttgaa tcaatgctct gtttcatatt taatgaattc tatgatccct 3780 
tatggtgtta aacggttaga agattttgat gctagtctta aagatgcatt attaaagtat 3840 
atatatgata atagaggaac tttaattggt caagtagata gattaaaaga taaagttaat 3900 
aatacactta gtacagatat accttttcag ctttccaaat acgtagataa tcaaagatta 3960 
ttatctaca 3969 

<210> 131 
<211> 3987 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat^peptide 
<222> (1) . . . (3984) 

<223> Sequence encoding BoNT/A-BD-PAR4 -Thrombin 
<400> 131 

atgccatttg ttaataaaca atttaattat aaagatcctg taaatggtgt tgatattgct 60 
tatataaaaa ttccaaatgc aggacaaatg caaccagtaa aagcttttaa aattcataat 120 
aaaatatggg ttattccaga aagagataca tttacaaatc ctgaagaagg agatttaaat 180 
ccaccaccag aagcaaaaca agttccagtt tcatattatg attcaacata tttaagtaca 240 
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gataatgaaa aagataatta tttaaaggga gttacaaaat tatttgagag aatttattca 300 

actgatcttg gaagaatgtt gttaacatca atagtaaggg gaataccatt ttggggtgga 360 

agtacaatag atacagaatt aaaagttatt gatactaatt gtattaatgt gatacaacca 420 

gatggtagtt atagatcaga agaacttaat ctagtaataa taggaccctc agctgatatt 480 

atacagtttg aatgtaaaag ctttggacat gaagttttga atcttacgcg aaatggttat 540 

ggctctactc aatacattag atttagccca gattttacat ttggttttga ggagtcactt 600 

gaagttgata caaatcctct tttaggtgca ggcaaatttg ctacagatcc agcagtaaca 660 

ttagcacatg aacttataca tgctggacat agattatatg gaatagcaat taatccaaat 720 

agggttttta aagtaaatac taatgcctat tatgaaatga gtgggttaga agtaagcttt 780 

gaggaactta gaacatttgg gggacatgat gcaaagttta tagatagttt acaggaaaac 840 

gaatttcgtc tatattatta taataagttt aaagatatag caagtacact taataaagct 900 

aaatcaatag taggtactac tgcttcatta cagtatatga aaaatgtttt taaagagaaa 960 

tatctcctat ctgaagatac atctggaaaa ttttcggtag ataaattaaa atttgataag 1020 

ttatacaaaa tgttaacaga gatttacaca gaggataatt ttgttaagtt ttttaaagta 1080 

cttaacagaa aaacatattt gaattttgat aaagccgtat ttaagataaa tatagtacct 1140 

aaggtaaatt acacaatata tgatggattt aatttaagaa atacaaattt agcagcaaac 1200 

tttaatggtc aaaatacaga aattaataat atgaatttta ctaaactaaa aaattttact 1260 

ggattgtttg aattttataa gttgctatgt gtaagaggga taataacttc taaaactaaa 1320 

tcattacccc gcggctaccc aggccaagtc tgtgccaatg acagtgacac cctggcatta 1380 

aatgatttat ttactgaata tattaagaat attattaata cttctatatt gaatttaaga 1440 

tatgaaagta atcatttaat agacttatct aggtatgcat caaaaataaa tattggtagt 1500 

aaagtaaatt ttgatccaat agataaaaat caaattcaat tatttaattt agaaagtagt 1560 

aaaattgagg taattttaaa aaatgctatt gtatataata gtatgtatga aaattttagt 1620 

actagctttt ggataagaat tcctaagtat tttaacagta taagtctaaa taatgaatat 1680 

acaataataa attgtatgga aaataattca ggatggaaag tatcacttaa ttatggtgaa 1740 

ataatctgga ctttacagga tactcaggaa ataaaacaaa gagtagtttt taaatacagt 1800 

caaatgatta atatatcaga ttatataaac agatggattt ttgtaactat cactaataat 1860 

agattaaata actctaaaat ttatataaat ggaagattaa tagatcaaaa accaatttca 1920 

aatttaggta atattcatgc tagtaataat ataatgttta aattagatgg ttgtagagat 1980 

acacatagat atatttggat aaaatatttt aatctttttg ataaggaatt aaatgaaaaa 2040 

gaaatcaaag atttatatga taatcaatca aattcaggta ttttaaaaga cttttggggt 2100 

gattatttac aatatgataa accatactat atgttaaatt tatatgatcc aaataaatat 2160 

gtcgatgtaa ataatgtagg tattagaggt tatatgtatc ttaaagggcc tagaggtagc 2220 

gtaatgacta caaacattta tttaaattca agtttgtata gggggacaaa atttattata 2280 

aaaaaatatg cttctggaaa taaagataat attgttagaa ataatgatcg tgtatatatt 2340 

aatgtagtag ttaaaaataa agaatatagg ttagctacta atgcgtcaca ggcaggcgta 2400 

gaaaaaatac taagtgcatt agaaatacct gatgtaggaa atctaagtca agtagtagta 2460 

atgaagtcaa aaaatgatca aggaataaca aataaatgca aaatgaattt acaagataat 2520 

aatgggaatg atataggctt tataggattt catcagttta ataatatagc taaactagta 2580 

gcaagtaatt ggtataatag acaaatagaa agatctagta ggactttggg ttgctcatgg 2640 

gaatttattc ctgtagatga tggatgggga gaaaggccac tggcattggc cggtggaggc 2700 

ggtagtggag gcggtgggtc tggcggtggg ggcagcgcgc tggtgttaca gtgtatcaaa 2760 

gttaataatt gggacttgtt ttttagtcct tcagaagata attttactaa tgatctaaat 2820 

aaaggagaag aaattacatc tgatactaat atagaagcag cagaagaaaa tattagttta 2880 

gatttaatac aacaatatta tttaaccttt aattttgata atgaacctga aaatatttca 2940 

atagaaaatc tttcaagtga cattataggc caattagaac ttatgcctaa tatagaaaga 3000 

tttcctaatg gaaaaaagta tgagttagat aaatatacta tgttccatta tcttcgtgct 3060 

caagaatttg aacatggtaa atctaggatt gctttaacaa attctgttaa cgaagcatta 3120 

ttaaatccta gtcgtgttta tacatttttt tcttcagact atgtaaagaa agttaataaa 3180 

gctacggagg cagctatgtt tttaggctgg gtagaacaat tagtatatga ttttaccgat 3240 

gaaactagcg aagtaagtac tacggataaa attgcggata taactataat tattccatat 3300 

ataggacctg ctttaaatat aggtaatatg ttatataaag atgattttgt aggtgcttta 3360 

atattttcag gagctgttat tctgttagaa tttataccag agattgcaat acctgtatta 3420 

ggtacttttg cacttgtatc atatattgcg aataaggttc taaccgttca aacaatagat 3480 

aatgctttaa gtaaaagaaa tgaaaaatgg gatgaggtct ataaatatat agtaacaaat 3540 

tggttagcaa aggttaatac acagattgat ctaataagaa aaaaaatgaa agaagcttta 3600 

gaaaatcaag cagaagcaac aaaggctata ataaactatc agtataatca atatactgag 3660 

gaagagaaaa ataatattaa ttttaatatt gatgatttaa gttcgaaact taatgagtct 3720 
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ataaataaag ctatgattaa tataaataaa tttttgaatc aatgctctgt ttcatattta 
atgaattcta tgatccctta tggtgttaaa cggttagaag attttgatgc tagtcttaaa 
gatgcattat taaagtatat atatgataat agaggaactt taattggtca agtagataga 
ttaaaagata aagttaataa tacacttagt acagatatac cttttcagct ttccaaatac 
gtagataatc aaagattatt atctaca 

<210> 132 
<211> 3969 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> matj)eptide 
<222> (1) ... (3966) 

<223> Sequence encoding BoNT/A-BD-PAR4-Xa 
<400> 132 

atgccatttg ttaataaaca atttaattat aaagatcctg taaatggtgt tgatattgct 60 
tatataaaaa ttccaaatgc aggacaaatg caaccagtaa aagcttttaa aattcataat 120 
aaaatatggg ttattccaga aagagataca tttacaaatc ctgaagaagg agatttaaat 180 
ccaccaccag aagcaaaaca agttccagtt tcatattatg attcaacata tttaagtaca 240 
gataatgaaa aagataatta tttaaaggga gttacaaaat tatttgagag aatttattca 300 
actgatcttg gaagaatgtt gttaacatca atagtaaggg gaataccatt ttggggtgga 360 
agtacaatag atacagaatt aaaagttatt gatactaatt gtattaatgt gatacaacca 420 
gatggtagtt atagatcaga agaacttaat ctagtaataa taggaccctc agctgatatt 480 
atacagtttg aatgtaaaag ctttggacat gaagttttga atcttacgcg aaatggttat 540 
ggctctactc aatacattag atttagccca gattttacat ttggttttga ggagtcactt 600 
gaagttgata caaatcctct tttaggtgca ggcaaatttg ctacagatcc agcagtaaca 660 
ttagcacatg aacttataca tgctggacat agattatatg gaatagcaat taatccaaat 720 
agggttttta aagtaaatac taatgcctat tatgaaatga gtgggttaga agtaagcttt 780 
gaggaactta gaacatttgg gggacatgat gcaaagttta tagatagttt acaggaaaac 840 
gaatttcgtc tatattatta taataagttt aaagatatag caagtacact taataaagct 900 
aaatcaatag taggtactac tgcttcatta cagtatatga aaaatgtttt taaagagaaa 960 
tatctcctat ctgaagatac atctggaaaa ttttcggtag ataaattaaa atttgataag 1020 
ttatacaaaa tgttaacaga gatttacaca gaggataatt ttgttaagtt ttttaaagta 1080 
cttaacagaa aaacatattt gaattttgat aaagccgtat ttaagataaa tatagtacct 1140 
aaggtaaatt acacaatata tgatggattt aatttaagaa atacaaattt agcagcaaac 1200 
tttaatggtc aaaatacaga aattaataat atgaatttta ctaaactaaa aaattttact 1260 
ggattgtttg aattttataa gttgctatgt gtaagaggga taataacttc taaaactaaa 1320 
tcattaattg aaggccgcgg ctacccaggc caagtcgcat taaatgattt atttactgaa 1380 
tatattaaga atattattaa tacttctata ttgaatttaa gatatgaaag taatcattta 1440 
atagacttat ctaggtatgc atcaaaaata aatattggta gtaaagtaaa ttttgatcca 1500 
atagataaaa atcaaattca attatttaat ttagaaagta gtaaaattga ggtaatttta 1560 
aaaaatgcta ttgtatataa tagtatgtat gaaaatttta gtactagctt ttggataaga 1620 
attcctaagt attttaacag tataagtcta aataatgaat atacaataat aaattgtatg 1680 
gaaaataatt caggatggaa agtatcactt aattatggtg aaataatctg gactttacag 1740 
gatactcagg aaataaaaca aagagtagtt tttaaataca gtcaaatgat taatatatca 1800 
gattatataa acagatggat ttttgtaact atcactaata atagattaaa taactctaaa 1860 
atttatataa atggaagatt aatagatcaa aaaccaattt caaatttagg taatattcat 1920 
gctagtaata atataatgtt taaattagat ggttgtagag atacacatag atatatttgg 1980 
ataaaatatt ttaatctttt tgataaggaa ttaaatgaaa aagaaatcaa agatttatat 2040 
gataatcaat caaattcagg tattttaaaa gacttttggg gtgattattt acaatatgat 2100 
aaaccatact atatgttaaa tttatatgat ccaaataaat atgtcgatgt aaataatgta 2160 
ggtattagag gttatatgta tcttaaaggg cctagaggta gcgtaatgac tacaaacatt 2220 
tatttaaatt caagtttgta tagggggaca aaatttatta taaaaaaata tgcttctgga 2280 
aataaagata atattgttag aaataatgat cgtgtatata ttaatgtagt agttaaaaat 2340 
aaagaatata ggttagctac taatgcgtca caggcaggcg tagaaaaaat actaagtgca 2400 
ttagaaatac ctgatgtagg aaatctaagt caagtagtag taatgaagtc aaaaaatgat 2460 
caaggaataa caaataaatg caaaatgaat ttacaagata ataatgggaa tgatataggc 2520 
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tttataggat ttcatcagtt taataatata gctaaactag tagcaagtaa ttggtataat 2580 
agacaaatag aaagatctag taggactttg ggttgctcat gggaatttat tcctgtagat 2640 
gatggatggg gagaaaggcc actggcattg gccggtggag gcggtagtgg aggcggtggg 2700 
tctggcggtg ggggcagcgc gctggtgtta cagtgtatca aagttaataa ttgggacttg 2760 
ttttttagtc cttcagaaga taattttact aatgatctaa ataaaggaga agaaattaca 2820 
tctgatacta atatagaagc agcagaagaa aatattagtt tagatttaat acaacaatat 2880 
tatttaacct ttaattttga taatgaacct gaaaatattt caatagaaaa tctttcaagt 2940 
gacattatag gccaattaga acttatgcct aatatagaaa gatttcctaa tggaaaaaag 3000 
tatgagttag ataaatatac tatgttccat tatcttcgtg ctcaagaatt tgaacatggt 3060 
aaatctagga ttgctttaac aaattctgtt aacgaagcat tattaaatcc tagtcgtgtt 3120 
tatacatttt tttcttcaga ctatgtaaag aaagttaata aagctacgga ggcagctatg 3180 
tttttaggct gggtagaaca attagtatat gattttaccg atgaaactag cgaagtaagt 3240 
actacggata aaattgcgga tataactata attattccat atataggacc tgctttaaat 3300 
ataggtaata tgttatataa agatgatttt gtaggtgctt taatattttc aggagctgtt 3360 
attctgttag aatttatacc agagattgca atacctgtat taggtacttt tgcacttgta 3420 
tcatatattg cgaataaggt tctaaccgtt caaacaatag ataatgcttt aagtaaaaga 3480 
aatgaaaaat gggatgaggt ctataaatat atagtaacaa attggttagc aaaggttaat 3540 
acacagattg atctaataag aaaaaaaatg aaagaagctt tagaaaatca agcagaagca 3600 
acaaaggcta taataaacta tcagtataat caatatactg aggaagagaa aaataatatt 3660 
aattttaata ttgatgattt aagttcgaaa cttaatgagt ctataaataa agctatgatt 3720 
aatataaata aatttttgaa tcaatgctct gtttcatatt taatgaattc tatgatccct 3780 
tatggtgtta aacggttaga agattttgat gctagtctta aagatgcatt attaaagtat 3840 
atatatgata atagaggaac tttaattggt caagtagata gattaaaaga taaagttaat 3900 
aatacactta gtacagatat accttttcag ctttccaaat acgtagataa tcaaagatta 3960 
ttatctaca 3969 

<210> 133 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) - . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PARI 

<400> 133 

Ser Phe Phe Leu Lys Asn 
1 5 



<210> 134 
<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Hexapeptide comprising the tethered ligand of PAR3 
<400> 134 

Ser Phe Asn Gly Asn Glu 
1 5 



<210> 135 
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<211> 6 
<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE 
<222> (1) . . . (6) 

<223> Hexapeptide comprisiixg the tethered ligand of PAR4 
<400> 135 

Ser Phe Pro Gly Gin Pro 
1 5 



<210> 136 
<211> 4053 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> inat_peptide 
<222> (1) . . . (4050) 

<223> Expression optimized sequence encoding 
BoNTA-ED-Parlthroiribin 

<400> 136 

atgggcccgc gtcgtctgct gctggttgct gcttgcttta gcctgtgcgg cccgctgctg 60 
agcgctcgta cccgtgctcg tcgtccggaa tctaaagcta ccaacgctac cctggacccg 120 
cgttccttcc tgctgcgtaa cccgaacgac aaatacgaac cgttcccgtt cgttaacaaa 180 
cagttcaact acaaagaccc ggttaacggc gttgacatcg cttacatcaa aatcccgaac 240 
gctggccaga tgcagccggt taaagctttc aaaatccaca acaaaatctg ggtaatcccg 300 
gaacgtgaca ccttcaccaa cccggaagaa ggcgacctga acccgccgcc ggaagctaaa 360 
caggttccgg tttcctacta cgactccacc tacctgtcca ccgacaacga gaaggacaac 420 
tacctgaaag gcgttaccaa actgttcgaa cgtatctact ccaccgacct gggccgtatg 480 
ctgctgacct ccatcgttcg tggcatcccg ttctggggcg gtagcaccat cgacaccgaa 540 
ctgaaagtta tcgacaccaa ctgcatcaac gttatccagc cggacggctc ctaccgttcc 600 
gaagaactga acctggttat catcggcccg tccgctgaca tcatccagtt cgaatgcaaa 660 
tccttcggcc acgaagttct gaacctgacc cgtaacggct acggctccac ccagtacatc 720 
cgtttctccc cggacttcac cttcggcttc gaagaatccc tggaagttga cactaacccg 780 
ctgctgggcg ctggtaaatt cgctaccgac ccggctgtta ccctggctca cgaactgatc 840 
cacgctggcc accgtctgta cggcatcgct atcaacccga accgtgtttt caaagttaac 900 
accaacgctt actacgaaat gtccggcctg gaagtttcct tcgaagaact gcgtaccttc 960 
ggcggccacg acgctaaatt catcgactcc ctgcaggaaa acgaattccg tctgtactat 1020 
tacaacaaat tcaaagacat cgcttccacc ctgaacaaag ctaaatccat cgttggcacc 1080 
accgcttccc tgcagtacat gaagaacgtt ttcaaagaga agtacctgct gtccgaagac 1140 
acctccggca aattctccgt tgacaaactg aaattcgaca aactgtacaa aatgctgacc 1200 
gaaatctaca ccgaagacaa cttcgttaaa ttcttcaaag ttctgaaccg taaaacctac 1260 
ctgaacttcg acaaagctgt tttcaaaatc aacatcgttc cgaaagttaa ctacaccatc 1320 
tacgacggct tcaacctgcg taacaccaac ctggctgcta acttcaacgg ccagaacacc 1380 
gaaatcaaca acatgaactt caccaaactg aagaacttca ccggcctgtt cgaattctac 1440 
aaactgctgt gcgttcgtgg catcatcacc tccaaaacca aatccctgga caaaggctac 1500 
aacaaagctc tgaacgacct gtgcatcaaa gttaacaact gggacctgtt cttctccccg 1560 
tccgaagaca acttcaccaa cgacctgaac aaaggcgaag aaatcacctc cgacaccaac 1620 
atcgaagctg ctgaagaaaa catctccctg gacctgatcc agcagtacta cctgaccttc 1680 
aacttcgaca acgaaccgga aaacatctcc atcgaaaacc tgtcctccga catcatcggc 1740 
cagctggaac tgatgccgaa catcgaacgt ttcccgaacg gcaagaagta tgaactggac 1800 
aaatacacca tgttccacta cctgcgtgct caggaattcg aacacggcaa atcccgtatc 1860 
gctctgacca actccgttaa cgaagctctg ctgaacccgt cccgtgttta caccttcttc 1920 
tcctccgact acgttaagaa ggttaacaaa gctaccgaag ctgctatgtt cctgggctgg 1980 
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gttgaacagc tggtttacga cttcaccgac gaaacctccg aagtttccac caccgacaaa 2040 
atcgctgaca tcaccatcat tatcccgtac atcggcccgg ctctgaacat cggcaacatg 2100 
ctgtacaaag acgacttcgt tggcgctctg atcttctccg gcgctgttat cctgctggaa 2160 
ttcatcccgg aaatcgctat cccggttctg ggcaccttcg ctctggtttc ctacatcgct 2220 
aacaaagttc tgaccgttca gaccatcgac aacgctctgt ccaaacgtaa cgagaagtgg 2280 
gacgaagttt acaaatacat cgttaccaac tggctggcta aagttaacac ccagatcgac 2340 
ctgatccgta agaagatgaa agaagctctg gaaaaccagg ctgaagctac caaagctatc 2400 
atcaactacc agtacaacca gtacaccgaa gaggaaaaga acaacatcaa cttcaacatc 2460 
gacgacctgt cctccaaact gaacgaatcc atcaacaaag ctatgatcaa catcaacaaa 2520 
ttcctgaacc agtgctccgt ttcctacctg atgaactcca tgatcccgta cggcgttaaa 2580 
cgtctggaag acttcgacgc ttccctgaaa gacgctctgc tgaaatacat ctacgacaac 2640 
cgtggcaccc tgatcggcca ggttgaccgt ctgaaagaca aagttaacaa caccctgtcc 2700 
accgacatcc cgttccagct gtccaaatac gttgacaacc agcgtctgct gtccaccttc 2760 
accgaataca tcaagaacat catcaacacc tccatcctga acctgcgtta cgaatccaac 2820 
cacctgatcg acctgtcccg ttacgcttcc aaaatcaaca tcggctccaa agttaacttc 2880 
gacccgatcg acaagaacca gatccagctg ttcaacctgg aatcctccaa aatcgaagtt 2940 
atcctgaaga acgctatcgt ttacaactcc atgtacgaaa acttctccac ctccttctgg 3000 
atccgtatcc cgaaatactt caactccatc tccctgaaca acgaatacac catcattaac 3060 
tgcatggaaa acaactccgg ctggaaagtt tccctgaact acggcgaaat catctggacc 3120 
ctgcaggaca cccaggaaat caaacagcgt gttgttttca aatactccca gatgatcaac 3180 
atctccgact acatcaaccg ttggatcttc gttaccatca ccaacaaccg tctgaacaac 3240 
tccaaaatct acatcaacgg ccgtctgatc gaccagaaac cgatctccaa cctgggcaac 3300 
atccacgctt ccaacaacat catgttcaaa ctggacggct gccgtgacac ccaccgttac 3360 
atctggatca aatacttcaa cctgttcgac aaagaactga acgagaagga aatcaaagac 3420 
ctgtacgaca accagtccaa ctccggcatc ctgaaagact tctggggcga ctacctgcag 3480 
tatgacaaac cgtactacat gctgaacctg tacgacccga acaaatacgt tgacgttaac 3540 
aacgttggca tccgtggcta catgtacctg aaaggcccgc gtggctccgt tatgaccacc 3600 
aacatctacc tgaactcctc cctgtaccgt ggcaccaaat tcatcatcaa gaagtacgct 3660 
tccggcaaca aagacaacat cgttcgtaac aacgaccgtg tttacatcaa cgttgtagtt 3720 
aagaacaaag aataccgtct ggctaccaac gcttcccagg ctggcgttga gaagattctg 3780 
agcgctctgg aaatcccgga cgtaggcaac ctgtcccagg ttgtagtaat gaaatccaag 3840 
aacgaccagg gcatcaccaa caagtgcaaa atgaacctgc aggacaacaa cggcaacgac 3900 
atcggcttca tcggcttcca ccagttcaac aacatcgcta aactggttgc ttccaactgg 3960 
tacaaccgtc agattgaacg ttcctcccgt accctgggct gtagctggga atttatcccg 4020 
gttgacgacg gctggggcga acgtccgctg taa 4053 

<210> 137 
<211> 4029 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> matjeptide 
<222> (1) . . . (4026) 

<223> Expression optimized sequence encoding 
BoNTA-ED-PARlFactorXa 



<400> 137 

atgggcccgc gtcgtctgct gctggttgct 
agcgctcgta cccgtgctcg tcgtccggaa 
cgttccttcc tgctgcgtaa cccgttcgtt 
aacggcgttg acatcgctta catcaaaatc 
gctttcaaaa tccacaacaa aatctgggta 
gaagaaggcg acctgaaccc gccgccggaa 
tccacctacc tgtccaccga caacgagaag 
ttcgaacgta tctactccac cgacctgggc 
atcccgttct ggggcggctc caccatcgac 
atcaacgtta tccagccgga cggctcctac 
ggcccgtccg ctgacatcat ccagttcgaa 



gcttgcttct ccctgtgcgg cccgctgctg 60 
tctaaagcta ccaacgctac catcgaaggc 120 
aacaaacagt tcaactacaa agacccggtt 180 
ccgaacgctg gccagatgca gccggttaaa 240 
atcccggaac gtgacacctt caccaacccg 300 
gctaaacagg ttccggtttc ctactacgac 360 
gacaactacc tgaaaggcgt taccaaactg 420 
cgtatgctgc tgactagcat cgttcgtggc 480 
accgaactga aagttatcga caccaactgc 540 
cgttccgaag aactgaacct ggttatcatc 600 
tgcaaatcct tcggccacga agttctgaac 660 
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ctgacccgta acggctacgg ctccacccag 
ggcttcgaag aatccctgga agttgacacc 
accgacccgg ctgttaccct ggctcacgaa 
atcgctatca acccgaaccg tgttttcaaa 
ggcctggaag tttccttcga agaactgcgt 
gactccctgc aggaaaacga attccgtctg 
tccaccctga acaaagctaa atccatcgtt 
aacgttttca aagagaagta cctgctgtcc 
aaactgaaat tcgacaaact gtacaaaatg 
gttaaattct tcaaagttct gaaccgtaaa 
aaaatcaaca tcgttccgaa agttaactac 
accaacctgg ctgctaactt caacggccag 
aaactgaaga acttcaccgg cctgttcgaa 
atcacctcca aaaccaaatc cctgatcgaa 
atcaaagtta acaactggga cctgttcttc 
ctgaacaaag gcgaagaaat cacctccgac 
tccctggacc tgatccagca gtactacctg 
atctccatcg aaaacctgtc ctccgacatc 
gaacgtttcc cgaacggcaa gaagtatgaa 
cgtgctcagg aattcgaaca cggcaaatcc 
gctctgctga acccgtcccg tgtttacacc 
aacaaagcta ccgaagctgc tatgttcctg 
accgacgaaa cctccgaagt ttccaccacc 
ccgtacatcg gcccggctct gaacatcggc 
gctctgatct tctccggcgc tgttatcctg 
gttctgggca ccttcgctct ggtttcctac 
atcgacaacg ctctgtccaa acgtaacgag 
accaactggc tggctaaagt taacacccag 
gctctggaaa accaggctga agctaccaaa 
accgaagagg aaaagaacaa catcaacttc 
gaatccatca acaaagctat gatcaacatc 
tacctgatga actccatgat cccgtacggc 
ctgaaagacg ctctgctgaa atacatctac 
gaccgtctga aagacaaagt taacaacacc 
aaatacgttg acaaccagcg tctgctgtcc 
aacacctcca tcctgaacct gcgttacgaa 
gcttccaaaa tcaacatcgg ctccaaagtt 
cagctgttca acctggaatc ctccaaaatc 
aactccatgt acgaaaactt ctccacctcc 
tccatctccc tgaacaacga atacaccatc 
aaagtttccc tgaactacgg cgaaatcatc 
cagcgtgttg ttttcaaata ctcccagatg 
atcttcgtta ccatcaccaa caaccgtctg 
ctgatcgacc agaaaccgat ctccaacctg 
ttcaaactgg acggctgccg tgacacccac 
ttcgacaaag aactgaacga gaaggaaatc 
ggcatcctga aagacttctg gggcgactac 
aacctgtacg acccgaacaa atacgttgac 
tacctgaaag gcccgcgtgg ctccgttatg 
taccgtggca ccaaattcat catcaagaag 
cgtaacaacg accgtgttta catcaacgtt 
accaacgctt cccaggctgg cgttgagaag 
ggcaacctgt cccaagttgt agttatgaaa 
tgcaaaatga acctgcagga caacaacggc 
ttcaacaaca tcgctaaact ggttgcttcc 
tcccgtaccc tgggctgtag ctgggaattc 
ccgctgtaa 



tacatccgtt tctccccgga cttcaccttc 720 
aacccgctgc tgggcgctgg caaattcgct 780 
ctgatccacg ctggccaccg tctgtacggc 840 
gttaacacca acgcttacta cgaaatgtcc 900 
accttcggcg gccacgacgc taaattcatc 960 
tactattaca acaaattcaa agacatcgct 1020 
ggcaccaccg cttccctgca gtacatgaag 1080 
gaagacacct ccggcaaatt ctccgttgac 1140 
ctgaccgaaa tctacaccga agacaacttc 1200 
acctacctga acttcgacaa agctgttttc 1260 
accatctacg acggcttcaa cctgcgtaac 1320 
aacaccgaaa tcaacaacat gaacttcacc 1380 
ttctacaaac tgctgtgcgt tcgtggcatc 1440 
ggccgtaaca aagctctgaa cgacctgtgc 1500 
tccccgtccg aagacaactt caccaacgac 1560 
accaacatcg aagctgctga agaaaacatc 1620 
accttcaact tcgacaacga accggaaaac 1680 
atcggccagc tggaactgat gccgaacatc 1740 
ctggacaaat acaccatgtt ccactacctg 1800 
cgtatcgctc tgaccaactc cgttaacgaa 1860 
ttcttctcct ccgactacgt taagaaggtt 1920 
ggctgggttg aacagctggt ttacgacttc 1980 
gacaaaatcg ctgacatcac catcattatc 2040 
aacatgctgt acaaagacga cttcgttggc 2100 
ctggaattca tcccggaaat cgctatcccg 2160 
atcgctaaca aagttctgac cgttcagacc 2220 
aagtgggacg aagtttacaa atacatcgtt 2280 
atcgacctga tccgtaagaa gatgaaagaa 2340 
gctatcatca actaccagta caaccagtac 2400 
aacatcgacg acctgtcctc caaactgaac 2460 
aacaaattcc tgaaccagtg ctccgtttcc 2520 
gttaaacgtc tggaagactt cgacgcttcc 2580 
gacaaccgtg gcaccctgat cggccaggtt 2640 
ctgtccaccg acatcccgtt ccagctgtcc 2700 
•accttcaccg aatacatcaa gaacatcatc 2760 
tccaaccacc tgatcgacct gtcccgttac 2820 
aacttcgacc cgatcgacaa gaaccagatc 2880 
gaagttatcc tgaagaacgc tatcgtttac 2940 
ttctggatcc gtatcccgaa atacttcaac 3000 
atcaactgca tggaaaacaa ctccggctgg 3060 
tggaccctgc aggacaccca ggaaatcaaa 3120 
atcaacatct ccgactacat caaccgttgg 3180 
aacaactcca agatttacat caacggccgt 3240 
ggcaacatcc acgcttccaa caacatcatg 3300 
cgttacatct ggatcaaata cttcaacctg 3360 
aaagacctgt acgacaacca gtccaactcc 3420 
ctgcagtatg acaaaccgta ctacatgctg 3480 
gttaacaacg ttggcatccg tggctacatg 3540 
accaccaaca tctacctgaa ctcctccctg 3600 
tacgcttccg gcaacaaaga caacatcgtt 3660 
gtagttaaga acaaagaata ccgtctggct 3720 
attctgagcg ctctggaaat cccggacgtt 3780 
tccaagaacg accagggcat caccaacaag 3840 
aacgacatcg gcttcatcgg cttccaccag 3900 
aactggtaca accgtcagat cgaacgttcc 3960 
atcccggttg acgacggctg gggcgaacgt 4020 

4029 
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<211> 4038 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat^peptide 
<222> (1)...(4035) 

<223> Expression optimized sequence encoding 
BoNTA-ED-PAR2 trypsin 

<400> 138 

atgcgttccc cgtccgctgc ttggctgctg ggcgctgcta tcctgctggc tgcttccctg 60 
agctgtagcg gcaccatcca gggcaccaac cgttcctcca aaggccgttc cctgatcggc 120 
aaagttgacg gcacctccca cgttaccggc ccgttcgtta acaaacagtt caactacaaa 180 
gacccggtta acggcgttga catcgcttac atcaaaatcc cgaacgctgg ccagatgcag 240 
ccggttaaag ctttcaaaat ccacaacaaa atctgggtta tcccggaacg tgacaccttc 300 
accaacccgg aagaaggcga cctgaacccg ccgccggaag ctaaacaggt tccggtttcc 360 
tactacgact ccacctacct gtccaccgac aacgagaagg acaactacct gaaaggcgtt 420 
accaaactgt tcgaacgtat ctactccacc gacctgggcc gtatgctgct gactagcatc 480 
gttcgtggca tcccgttctg gggcggctcc accatcgaca ccgaactgaa agttatcgac 540 
accaactgca tcaacgttat ccagccggac ggctcctacc gttccgaaga actgaacctg 600 
gttatcatcg gcccgtccgc tgacatcatc cagttcgaat gcaaatcctt cggccacgaa 660 
gttctgaacc tgacccgtaa cggctacggc tccacccagt acatccgttt ctccccggac 720 
ttcaccttcg gcttcgaaga atccctggaa gttgacacca acccgctgct gggcgctggc 780 
aaattcgcta ccgacccggc tgttaccctg gctcacgaac tgatccacgc tggccaccgt 840 
ctgtacggca tcgctatcaa cccgaaccgt gttttcaaag ttaacaccaa cgcttactac 900 
gaaatgtccg gcctggaagt ttccttcgaa gaactgcgta ccttcggcgg ccacgacgct 960 
aaattcatcg actccctgca ggaaaacgaa ttccgtctgt actattacaa caaattcaaa 1020 
gacatcgctt ccaccctgaa caaagctaaa tccatcgttg gcaccaccgc ttccctgcag 1080 
tacatgaaga acgttttcaa agagaagtac ctgctgtccg aagacacctc cggcaaattc 1140 
tccgttgaca aactgaaatt cgacaaactg tacaaaatgc tgaccgaaat ctacaccgaa 1200 
gacaacttcg ttaaattctt caaagttctg aaccgtaaaa cctacctgaa cttcgacaaa 1260 
gctgttttca aaatcaacat cgttccgaaa gttaactaca ccatctacga cggcttcaac 1320 
ctgcgtaaca ccaacctggc tgctaacttc aacggccaga acaccgaaat caacaacatg 1380 
aacttcacca aactgaagaa cttcaccggc ctgttcgaat tctacaaact gctgtgcgtt 1440 
cgtggcatca tcacctccaa aaccaaatcc ctggacaaag gctacaacaa agctctgaac 1500 
gacctgtgca tcaaagttaa caactgggac ctgttcttct ccccgtccga agacaacttc 1560 
accaacgacc tgaacaaagg cgaagaaatc acctccgaca ccaacatcga agctgctgaa 1620 
gaaaacatct ccctggacct gatccagcag tactacctga ccttcaactt cgacaacgaa 1680 
ccggaaaaca tctccatcga aaacctgtcc tccgacatca tcggccagct ggaactgatg 1740 
ccgaacatcg aacgtttccc gaacggcaag aagtatgaac tggacaaata caccatgttc 1800 
cactacctgc gtgctcagga attcgaacac ggcaaatccc gtatcgctct gaccaactcc 1860 
gttaacgaag ctctgctgaa cccgtcccgt gtttacacct tcttctcctc cgactacgtt 1920 
aagaaggtta acaaagctac cgaagctgct atgttcctgg gctgggttga acagctggtt 1980 
tacgacttca ccgacgaaac ctccgaagtt tccaccaccg acaaaatcgc tgacatcacc 2040 
atcattatcc cgtacatcgg cccggctctg aacatcggca acatgctgta caaagacgac 2100 
ttcgttggcg ctctgatctt ctccggcgct gttatcctgc tggaattcat cccggaaatc 2160 
gctatcccgg ttctgggcac cttcgctctg gtttcctaca tcgctaacaa agttctgacc 2220 
gttcagacca tcgacaacgc tctgtccaaa cgtaacgaga agtgggacga agtttacaaa 2280 
tacatcgtta ccaactggct ggctaaagtt aacacccaga tcgacctgat ccgtaagaag 2340 
atgaaagaag ctctggaaaa ccaggctgaa gctaccaaag ctatcatcaa ctaccagtac 2400 
aaccagtaca ccgaagagga aaagaacaac atcaacttca acatcgacga cctgtcctcc 2460 
aaactgaacg aatccatcaa caaagctatg atcaacatca acaaattcct gaaccagtgc 2520 
tccgtttcct acctgatgaa ctccatgatc ccgtacggcg ttaaacgtct ggaagacttc 2580 
gacgcttccc tgaaagacgc tctgctgaaa tacatctacg acaaccgtgg caccctgatc 2640 
ggccaggttg accgtctgaa agacaaagtt aacaacaccc tgtccaccga catcccgttc 2700 
cagctgtcca aatacgttga caaccagcgt ctgctgtcca ccttcaccga atacatcaag 2760 
aacatcatca acacctccat cctgaacctg cgttacgaat ccaaccacct gatcgacctg 2820 
tcccgttacg cttccaaaat caacatcggc tccaaagtta acttcgaccc gatcgacaag 2880 
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aaccagatcc agctgttcaa cctggaatcc tccaaaatcg aagttatcct gaagaacgct 2940 
atcgtttaca actccatgta cgaaaacttc tccacctcct tctggatccg tatcccgaaa 3000 
tacttcaact ccatctccct gaacaacgaa tacaccatca ttaactgcat ggaaaacaac 3060 
tccggctgga aagtttccct gaactacggc gaaatcatct ggaccctgca ggacacccag 3120 
gaaatcaaac agcgtgttgt tttcaaatac tcccagatga tcaacatctc cgactacatc 3180 
aaccgttgga tcttcgttac catcaccaac aaccgtctga acaactccaa aatctacatc 3240 
aacggccgtc tgatcgacca gaaaccgatc tccaacctgg gcaacatcca cgcttccaac 3300 
aacatcatgt tcaaactgga cggctgccgt gacacccacc gttacatctg gatcaaatac 3360 
ttcaacctgt tcgacaaaga actgaacgag aaggaaatca aagacctgta cgacaaccag 3420 
tccaactccg gcatcctgaa agacttctgg ggcgactacc tgcagtatga caaaccgtac 3480 
tacatgctga acctgtacga cccgaacaaa tacgttgacg ttaacaacgt tggcatccgt 3540 
ggctacatgt acctgaaagg cccgcgtggc tccgttatga ccaccaacat ctacctgaac 3600 
tcctccctgt accgtggcac caaattcatc atcaagaagt acgcttccgg caacaaagac 3660 
aacatcgttc gtaacaacga ccgtgtttac atcaacgttg tagttaagaa caaagaatac 3720 
cgtctggcta ccaacgcttc ccaggctggc gttgagaaga ttctgtccgc tctggaaatc 3780 
ccggacgttg gcaacctgtc ccaagttgta gttatgaaat ccaagaacga ccagggcatc 3840 
accaacaagt gcaaaatgaa cctgcaggac aacaacggca acgacatcgg cttcatcggc 3900 
ttccaccagt tcaacaacat cgctaaactg gttgcttcca actggtacaa ccgtcagatc 3960 
gaacgttcct cccgtaccct gggctgctcc tgggaattca tcccggttga cgacggctgg 4020 
ggcgaacgtc cgctgtaa 4038 

<210> 139 
<211> 4014 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat_peptide 
<222> (1) . . . (4011) 

<223> Expression optimized sequence encoding 
BoNTA-ED - PAR2 Fac t orXa 

<400> 139 

atgcgttccc cgtccgctgc 
agctgtagcg gcaccatcca 
aaagttccgt tcgttaacaa 
gcttacatca aaatcccgaa 
aacaaaatct gggttatccc 
aacccgccgc cggaagctaa 
accgacaacg agaaggacaa 
tccaccgacc tgggccgtat 
ggctccacca tcgacaccga 
ccggacggct cctaccgttc 
atcatccagt tcgaatgcaa 
tacggctcca cccagtacat 
ctggaagttg acaccaaccc 
accctggctc acgaactgat 
aaccgtgttt tcaaagttaa 
ttcgaagaac tgcgtacctt 
aacgaattcc gtctgtacta 
gctaaatcca tcgttggcac 
aagtacctgc tgtccgaaga 
aaactgtaca aaatgctgac 
gttctgaacc gtaaaaccta 
ccgaaagtta actacaccat 
aacttcaacg gccagaacac 
accggcctgt tcgaattcta 
aaatccctga tcgaaggccg 
tgggacctgt tcttctcccc 



ttggctgctg ggcgctgcta 
gggcaccaac cgttccatcg 
acagttcaac tacaaagacc 
cgctggccag atgcagccgg 
ggaacgtgac acctt caeca 
acaggttccg gtttcctact 
ctacctgaaa ggcgttacca 
gctgctgacc tccatcgttc 
actgaaagtt atcgacacca 
cgaagaactg aacctggtta 
atccttcggc cacgaagttc 
ccgtttctcc ccggacttca 
gctgctgggc gctggcaaat 
ccacgctggc caccgtctgt 
caccaacgct tactacgaaa 
cggcggccac gacgctaaat 
ttacaacaaa ttcaaagaca 
caccgcttcc ctgcagtaca 
cacctccggc aaattctccg 
cgaaatctac accgaagaca 
cctgaacttc gacaaagctg 
ctacgacggc ttcaacctgc 
cgaaatcaac aacatgaact 
caaactgctg tgcgttcgtg 
taacaaagct ctgaacgacc 
gtccgaagac aacttcacca 



tcctgctggc tgcttccctg 60 
aaggccgttc cctgatcggc 120 
cggttaacgg cgttgacatc 180 
ttaaagcttt caaaatccac 240 
acccggaaga aggcgacctg 300 
acgactccac ctacctgtcc 360 
aactgttcga acgtatctac 420 
gtggcatccc gttctggggc 480 
actgcatcaa cgttatccag 540 
tcatcggccc gtccgctgac 600 
tgaacctgac ccgtaacggc 660 
ccttcggctt cgaagaatcc 720 
tcgctaccga cccggctgtt 780 
acggcatcgc tatcaacccg 840 
tgtccggcct ggaagtttcc 900 
tcatcgactc cctgcaggaa 960 
tcgcttccac cctgaacaaa 1020 
tgaagaacgt tttcaaagag 1080 
ttgacaaact gaaattcgac 1140 
acttcgttaa attcttcaaa 1200 
ttttcaaaat caacatcgtt 1260 
gtaacaccaa cctggctgct 1320 
tcaccaaact gaagaacttc 1380 
gcatcatcac ctccaaaacc 1440 
tgtgcatcaa agttaacaac 1500 
acgacctgaa caaaggcgaa 1560 
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gaaatcacct ccgacaccaa catcgaagct gctgaagaaa acatctccct ggacctgatc 1620 
cagcagtact acctgacctt caacttcgac aacgaaccgg aaaacatctc catcgaaaac 1680 
ctgtcctccg acatcatcgg ccagctggaa ctgatgccga acatcgaacg tttcccgaac 1740 
ggcaagaagt atgaactgga caaatacacc atgttccact acctgcgtgc tcaggaattc 1800 
gaacacggca aatcccgtat cgctctgacc aactccgtta acgaagctct gctgaacccg 1860 
tcccgtgttt acaccttctt ctcctccgac tacgttaaga aggttaacaa agctaccgaa 1920 
gctgctatgt tcctgggctg ggttgaacag ctggtttacg acttcaccga cgaaacctcc 1980 
gaagtttcca ccaccgacaa aatcgctgac atcaccatca ttatcccgta catcggcccg 2040 
gctctgaaca tcggcaacat gctgtacaaa gacgacttcg ttggcgctct gatcttctcc 2100 
ggcgctgtta tcctgctgga attcatcccg gaaatcgcta tcccggttct gggcaccttc 2160 
gctctggttt cctacatcgc taacaaagtt ctgaccgttc agaccatcga caacgctctg 2220 
tccaaacgta acgagaagtg ggacgaagtt tacaaataca tcgttaccaa ctggctggct 2280 
aaagttaaca cccagatcga cctgatccgt aagaagatga aagaagctct ggaaaaccag 2340 
gctgaagcta ccaaagctat catcaactac cagtacaacc agtacaccga agaggaaaag 2400 
aacaacatca acttcaacat cgacgacctg tcctccaaac tgaacgaatc catcaacaaa .2460 
gctatgatca acatcaacaa attcctgaac cagtgctccg tttcctacct gatgaactcc 2520 
atgatcccgt acggcgttaa acgtctggaa gacttcgacg cttccctgaa agacgctctg 2580 
ctgaaataca tctacgacaa ccgtggcacc ctgatcggcc aggttgaccg tctgaaagac 2640 
aaagttaaca acaccctgtc caccgacatc ccgttccagc tgtccaaata cgttgacaac 2700 
cagcgtctgc tgtccacctt caccgaatac atcaagaaca tcatcaacac ctccatcctg 2760 
aacctgcgtt acgaatccaa ccacctgatc gacctgtccc gttacgcttc caaaatcaac 2820 
atcggctcca aagttaactt cgacccgatc gacaagaacc agatccagct gttcaacctg 2880 
gaatcctcca aaatcgaagt tatcctgaag aacgctatcg tttacaactc catgtacgaa 2940 
aacttctcca cctccttctg gatccgtatc ccgaaatact tcaactccat ctccctgaac 3000 
aacgaataca ccatcatcaa ctgcatggaa aacaactccg gctggaaagt ttccctgaac 3060 
tacggcgaaa tcatctggac cctgcaggac acccaggaaa tcaaacagcg tgttgttttc 3120 
aaatactccc agatgatcaa catctccgac tacatcaacc gttggatctt cgttaccatc 3180 
accaacaacc gtctgaacaa ctccaaaatc tacatcaacg gccgtctgat cgaccagaaa 3240 
ccgatctcca acctgggcaa catccacgct tccaacaaca tcatgttcaa actggacggc 3300 
tgccgtgaca cccaccgtta catctggatc aaatacttca acctgttcga caaagaactg 3360 
aacgagaagg aaatcaaaga cctgtacgac aaccagtcca actccggcat cctgaaagac 3420 
ttctggggcg actacctgca gtatgacaaa ccgtactaca tgctgaacct gtacgacccg 3480 
aacaaatacg ttgacgttaa caacgttggc atccgtggct acatgtacct gaaaggcccg 3540 
cgtggctccg ttatgaccac caacatctac ctgaactcct ccctgtaccg tggcaccaaa 3600 
ttcatcatca agaagtacgc ttccggcaac aaagacaaca tcgttcgtaa caacgaccgt 3660 
gtttacatca acgttgtagt taagaacaaa gaataccgtc tggctaccaa cgcttcccag 3720 
gctggcgttg agaagattct gtccgctctg gaaatcccgg acgttggcaa cctgtcccaa 3780 
gttgtagtta tgaaatccaa gaacgaccag ggcatcacca acaagtgcaa aatgaacctg 3840 
caggacaaca acggcaacga catcggcttc atcggcttcc accagttcaa caacatcgct 3900 
aaactggttg cttccaactg gtacaaccgt cagatcgaac gttcctcccg taccctgggc 3960 
tgctcctggg aattcatccc ggttgacgac ggctggggcg aacgtccgct gtaa 4014 

<210> 140 
<211> 4044 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat^peptide 
<222> (1) . . . (4041) 

<223> Expression optimized sequence encoding 
BONTA-ED-PAR3 thrombin 

<400> 140 

atgaaagctc tgatcttcgc tgcagctggc ctgctgctgc tgctgccgac 
tccggcatgg aaaacgacac caacaacctg gctaaaccga ccctgccgat 
cgtggcgctc cgccgaactc cttcgaagaa ttcccgccgt tcgttaacaa 
tacaaagacc cggttaacgg cgttgacatc gcttacatca aaatcccgaa 
atgcagccgg ttaaagcttt caaaatccac aacaaaatct gggtaatccc 



cttctgccag 60 
caaaaccttc 120 
acagttcaac 180 
cgctggccag 240 
ggaacgtgac 300 
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accttcacca acccggaaga aggcgacctg aacccgccgc cggaagctaa acaggttccg 360 

gtttcctact acgactccac ctacctgtcc accgacaacg agaaggacaa ctacctgaaa 420 

ggcgttacca aactgttcga acgtatctac tccaccgacc tgggccgtat gctgctgacc 480 

tccatcgttc gtggcatccc gttctggggc ggctccacca tcgacaccga actgaaagtt 540 

atcgacacca actgcatcaa cgttatccag ccggacggct cctaccgttc cgaagaactg 600 

aacctggtta tcatcggccc gtccgctgac atcatccagt tcgaatgcaa atccttcggc 660 

cacgaagttc tgaacctgac ccgtaacggc tacggctcca cccagtacat ccgtttctcc 720 

ccggacttca ccttcggctt cgaagaatcc ctggaagttg acaccaaccc gctgctgggc 780 

gctggcaaat tcgctaccga cccggctgtt accctggctc acgaactgat ccacgctggc 840 

caccgtctgt acggcatcgc tatcaacccg aaccgtgttt tcaaagttaa caccaacgct 900 

tactacgaaa tgtccggcct ggaagtttcc ttcgaagaac tgcgtacctt cggcggccac 960 

gacgctaaat tcatcgactc cctgcaggaa aacgaattcc gtctgtacta ttacaacaaa 1020 

ttcaaagaca tcgcttccac cctgaacaaa gctaaatcca tcgttggcac caccgcttcc 1080 

ctgcagtaca tgaagaacgt tttcaaagag aagtacctgc tgtccgaaga cacctccggc 1140 

aaattctccg ttgacaaact gaaattcgac aaactgtaca aaatgctgac cgaaatctac 1200 

accgaagaca acttcgttaa attcttcaaa gttctgaacc gtaaaaccta cctgaacttc 1260 

gacaaagctg ttttcaaaat caacatcgtt ccgaaagtta actacaccat ctacgacggc 1320 

ttcaacctgc gtaacaccaa cctggctgct aacttcaacg gccagaacac cgaaatcaac 1380 

aacatgaact tcaccaaact gaagaacttc accggcctgt tcgaattcta caaactgctg 1440 

tgcgttcgtg gcatcatcac ctccaaaacc aaatccctgg acaaaggcta caacaaagct 1500 

ctgaacgacc tgtgcatcaa agttaacaac tgggacctgt tcttctcccc gtccgaagac 1560 

aacttcacca acgacctgaa caaaggcgaa gaaatcacct ccgacaccaa catcgaagct 1620 

gctgaagaaa acatctccct ggacctgatc cagcagtact acctgacctt caacttcgac 1680 

aacgaaccgg aaaacatctc catcgaaaac ctgtcctccg acatcatcgg ccagctggaa 1740 

ctgatgccga acatcgaacg tttcccgaac ggcaagaagt atgaactgga caaatacacc 1800 

atgttccact acctgcgtgc tcaggaattc gaacacggca aatcccgtat cgctctgacc 1860 

aactccgtta acgaagctct gctgaacccg tcccgtgttt acaccttctt ctcctccgac 1920 

tacgttaaga aggttaacaa agctaccgaa gctgctatgt tcctgggctg ggttgaacag 1980 

ctggtttacg acttcaccga cgaaacctcc gaagtttcca ccaccgacaa aatcgctgac 2040 

atcaccatca ttatcccgta catcggcccg gctctgaaca tcggcaacat gctgtacaaa 2100 

gacgacttcg ttggcgctct gatcttctcc ggcgctgtta tcctgctgga attcatcccg 2160 

gaaatcgcta tcccggttct gggcaccttc gctctggttt cctacatcgc taacaaagtt 2220 

ctgaccgttc agaccatcga caacgctctg tccaaacgta ^cgagaagtg ggacgaagtt 2280 

tacaaataca tcgttaccaa ctggctggct aaagttaaca cccagatcga cctgatccgt 2340 

aagaagatga aagaagctct ggaaaaccag gctgaagcta ccaaagctat catcaactac 2400 

cagtacaacc agtacaccga agaggaaaag aacaacatca acttcaacat cgacgacctg 2460 

tcctccaaac tgaacgaatc catcaacaaa gctatgatca acatcaacaa attcctgaac 2520 

cagtgctccg tttcctacct gatgaactcc atgatcccgt acggcgttaa acgtctggaa 2580 

gacttcgacg cttccctgaa agacgctctg ctgaaataca tctacgacaa ccgtggcacc 2640 

ctgatcggcc aggttgaccg tctgaaagac aaagttaaca acaccctgtc caccgacatc 2700 

ccgttccagc tgtccaaata cgttgacaac cagcgtctgc tgtccacctt caccgaatac 2760 

atcaagaaca tcatcaacac ctccatcctg aacctgcgtt acgaatccaa ccacctgatc 2820 

gacctgtccc gttacgcttc caaaatcaac atcggctcca aagttaactt cgacccgatc 2880 

gacaagaacc agatccagct gttcaacctg gaatcctcca aaatcgaagt tatcctgaag 2940 

aacgctatcg tttacaactc catgtacgaa aacttctcca cctccttctg gatccgtatc 3000 

ccgaaatact tcaactccat ctccctgaac aacgaataca ccatcatcaa ctgcatggaa 3060 

aacaactccg gctggaaagt ttccctgaac tacggcgaaa tcatctggac cctgcaggac 3120 

acccaggaaa tcaaacagcg tgttgttttc aaatactccc agatgatcaa catctccgac 3180 

tacatcaacc gttggatctt cgttaccatc accaacaacc gtctgaacaa ctccaaaatc 3240 

tacatcaacg gccgtctgat cgaccagaaa ccgatctcca acctgggcaa catccacgct 3300 

tccaacaaca tcatgttcaa actggacggc tgccgtgaca cccaccgtta catctggatc 3360 

aaatacttca acctgttcga caaagaactg aacgagaagg aaatcaaaga cctgtacgac 3420 

aaccagtcca actccggcat cctgaaagac ttctggggcg actacctgca gtatgacaaa 3480 

ccgtactaca tgctgaacct gtacgacccg aacaaatacg ttgacgttaa caacgttggc 3540 

atccgtggct acatgtacct gaaaggcccg cgtggctccg ttatgaccac caacatctac 3600 

ctgaactcct ccctgtaccg tggcaccaaa ttcatcatca agaagtacgc ttccggcaac 3660 

aaagacaaca tcgttcgtaa caacgaccgt gtttacatca acgttgtagt taagaacaaa 3720 

gaataccgtc tggctaccaa cgcttcccag gctggcgttg agaagattct gtccgctctg 3780 

gaaatcccgg acgttggcaa cctgtcccaa gttgtagtta tgaaatccaa gaacgaccag 3840 
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ggcatcacca acaagtgcaa aatgaacctg caggacaaca acggcaacga catcggcttc 3900 
atcggcttcc accagttcaa caacatcgct aaactggttg cttccaactg gtacaaccgt 3960 
cagatcgaac gttcctcccg taccctgggc tgctcctggg aattcatccc ggttgacgac 4020 
ggctggggcg aacgtccgct gtaa 4044 

<210> 141 
<211> 4020 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat_peptide 
<222> (1)...(4017) 

<223> Expression optimized sequence encoding 
BoNTA-ED-PAR3FactorXa 

<400> 141 

atgaaagctc tgatcttcgc tgcagctggc ctgctgctgc tgctgccgac cttctgccag 60 
tccggcatgg aaaacgacac caacaacctg gctaaaccga ccatcgaagg ccgtaccttc 120 
cgtggcgctc cgccgttcgt taacaaacag ttcaactaca aagacccggt taacggcgtt 180 
gacatcgctt acatcaaaat cccgaacgct ggccagatgc agccggttaa agctttcaaa 240 
atccacaaca aaatctgggt aatcccggaa cgtgacacct tcaccaaccc ggaagaaggc 300 
gacctgaacc cgccgccgga agctaaacag gttccggttt cctactacga ctccacctac 360 
ctgtccaccg acaacgagaa ggacaactac ctgaaaggcg ttaccaaact gttcgaacgt 420 
atctactcca ccgacctggg ccgtatgctg ctgacctcca tcgttcgtgg catcccgttc 480 
tggggcggct ccaccatcga caccgaactg aaagttatcg acaccaactg catcaacgtt 540 
atccagccgg acggctccta ccgttccgaa gaactgaacc tggttatcat cggcccgtcc 600 
gctgacatca tccagttcga atgcaaatcc ttcggccacg aagttctgaa cctgacccgt 660 
aacggctacg gctccaccca gtacatccgt ttctccccgg acttcacctt cggcttcgaa 720 
gaatccctgg aagttgacac caacccgctg ctgggcgctg gcaaattcgc taccgacccg 780 
gctgttaccc tggctcacga actgatccac gctggccacc gtctgtacgg catcgctatc 840 
aacccgaacc gtgttttcaa agttaacacc aacgcttact acgaaatgtc cggcctggaa 900 
gtttccttcg aagaactgcg taccttcggc ggccacgacg ctaaattcat cgactccctg 960 
caggaaaacg aattccgtct gtactattac aacaaattca aagacatcgc ttccaccctg 1020 
aacaaagcta aatccatcgt tggcaccacc gcttccctgc agtacatgaa gaacgttttc 1080 
aaagagaagt acctgctgtc cgaagacacc tccggcaaat tctccgttga caaactgaaa 1140 
ttcgacaaac tgtacaaaat gctgaccgaa atctacaccg aagacaactt cgttaaattc 1200 
ttcaaagttc tgaaccgtaa aacctacctg aacttcgaca aagctgtttt caaaatcaac 1260 
atcgttccga aagttaacta caccatctac gacggcttca acctgcgtaa caccaacctg 1320 
gctgctaact tcaacggcca gaacaccgaa atcaacaaca tgaacttcac caaactgaag 1380 
aacttcaccg gcctgttcga attctacaaa ctgctgtgcg ttcgtggcat catcacctcc 1440 
aaaaccaaat ccctgatcga aggccgtaac aaagctctga acgacctgtg catcaaagtt 1500 
aacaactggg acctgttctt ctccccgtcc gaagacaact tcaccaacga cctgaacaaa 1560 
ggcgaagaaa tcacctccga caccaacatc gaagctgctg aagaaaacat ctccctggac 1620 
ctgatccagc agtactacct gaccttcaac ttcgacaacg aaccggaaaa catctccatc 1680 
gaaaacctgt cctccgacat catcggccag ctggaactga tgccgaacat cgaacgtttc 1740 
ccgaacggca agaagtatga actggacaaa tacaccatgt tccactacct gcgtgctcag 1800 
gaattcgaac acggcaaatc ccgtatcgct ctgaccaact ccgttaacga agctctgctg 1860 
aacccgtccc gtgtttacac cttcttctcc tccgactacg ttaagaaggt taacaaagct 1920 
accgaagctg ctatgttcct gggctgggtt gaacagctgg tttacgactt caccgacgaa 1980 
acctccgaag tttccaccac cgacaaaatc gctgacatca ccatcattat cccgtacatc 2040 
ggcccggctc tgaacatcgg caacatgctg tacaaagacg acttcgttgg cgctctgatc 2100 
ttctccggcg ctgttatcct gctggaattc atcccggaaa tcgctatccc ggttctgggc 2160 
accttcgctc tggtttccta catcgctaac aaagttctga ccgttcagac catcgacaac 2220 
gctctgtcca aacgtaacga gaagtgggac gaagtttaca aatacatcgt taccaactgg 2280 
ctggctaaag ttaacaccca gatcgacctg atccgtaaga agatgaaaga agctctggaa 2340 
aaccaggctg aagctaccaa agctatcatc aactaccagt acaaccagta caccgaagaa 2400 
gagaagaaca acatcaactt caacatcgac gacctgtcct ccaaactgaa cgaatccatc 2460 
aacaaagcta tgatcaacat caacaaattc ctgaaccagt gctccgtttc ctacctgatg 2520 
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aactccatga tcccgtacgg cgttaaacgt ctggaagact tcgacgcttc cctgaaagac 2580 
gctctgctga aatacatcta cgacaaccgt ggcaccctga tcggccaggt tgaccgtctg 2640 
aaagacaaag ttaacaacac cctgtccacc gacatcccgt tccagctgtc caaatacgtt 2700 
gacaaccagc gtctgctgtc caccttcacc gaatacatca agaacatcat caacacctcc 2760 
atcctgaacc tgcgttacga atccaaccac ctgatcgacc tgtcccgtta cgcttccaaa 2820 
atcaacatcg gctccaaagt taacttcgac ccgatcgaca agaaccagat ccagctgttc 2880 
aacctggaat cctccaaaat cgaagttatc ctgaagaacg ctatcgttta caactccatg 2940 
tacgaaaact tctccacctc cttctggatc cgtatcccga aatacttcaa ctccatctcc 3000 
ctgaacaacg aatacaccat catcaactgc atggaaaaca actccggctg gaaagtttcc 3060 
ctgaactacg gcgaaatcat ctggaccctg caggacaccc aggaaatcaa acagcgtgtt 3120 
gttttcaaat actcccagat gatcaacatc tccgactaca tcaaccgttg gatcttcgtt 3180 
accatcacca acaaccgtct gaacaactcc aaaatctaca tcaacggccg tctgatcgac 3240 
cagaaaccga tctccaacct gggcaacatc cacgcttcca acaacatcat gttcaaactg 3300 
gacggctgcc gtgacaccca ccgttacatc tggatcaaat acttcaacct gttcgacaaa 3360 
gaactgaacg agaaggaaat caaagacctg tacgacaacc agtccaactc cggcatcctg 3420 
aaagacttct ggggcgacta cctgcagtat gacaaaccgt actacatgct gaacctgtac 3480 
gacccgaaca aatacgttga cgttaacaac gttggcatcc gtggctacat gtacctgaaa 3540 
ggcccgcgtg gctccgttat gaccaccaac atctacctga actcctccct gtaccgtggc 3600 
accaaattca tcatcaagaa gtacgcttcc ggcaacaaag acaacatcgt tcgtaacaac 3660 
gaccgtgttt acatcaacgt tgtagttaag aacaaagaat accgtctggc taccaacgct 3720 
tcccaggctg gcgttgagaa gattctgtcc gctctggaaa tcccggacgt tggcaacctg 3780 
agccaagttg tagttatgaa atccaagaac gaccagggca tcaccaacaa gtgcaaaatg 3840 
aacctgcagg acaacaacgg caacgacatc ggcttcatcg gcttccacca gttcaacaac 3900 
atcgctaaac tggttgcttc caactggtac aaccgtcaga tcgaacgttc ctcccgtacc 3960 
ctgggctgct cctgggaatt catcccggtt gacgacggct ggggcgaacg tccgctgtaa 4020 



<210> 142 
<211> 4071 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat^peptide 
<222> (1)...(4068) 

<223> Expression optimized sequence encoding 
BoNTA-ED-PAR4throinbin 

<400> 142 

atgtggggcc gtctgctgct 
cagaccccgt ccgtttatga 
tccatcctgc cggctccgcg 
ctgccgttcg ttaacaaaca 
tacatcaaaa tcccgaacgc 
aaaatctggg taatcccgga 
ccgccgccgg aagctaaaca 
gacaacgaga aggacaacta 
accgacctgg gccgtatgct 
tccaccatcg acaccgaact 
gacggctcct accgttccga 
atccagttcg aatgcaaatc 
ggctccaccc agtacatccg 
gaagttgaca ccaacccgct 
ctggctcacg aactgatcca 
cgtgttttca aagttaacac 
gaagaactgc gtaccttcgg 
gaattccgtc tgtactatta 
aaatccatcg ttggcaccac 
tacctgctgt ccgaagacac 



gtggccgctg gttctgggct 
cgaatccggc tccaccggcg 
tggctacccg ggccaggttt 
gttcaactac aaagacccgg 
tggccagatg cagccggtta 
acgtgacacc ttcaccaacc 
ggttccggtt tcctactacg 
cctgaaaggc gttaccaaac 
gctgacctcc atcgttcgtg 
gaaagttatc gacaccaact 
agaactgaac ctggttatca 
cttcggccac gaagttctga 
tttctccccg gacttcacct 
gctgggcgct ggcaaattcg 
cgctggccac cgtctgtacg 
caacgcttac tacgaaatgt 
cggccacgac gctaaattca 
caacaaattc aaagacatcg 
cgcttccctg cagtacatga 
ctccggcaaa ttctccgttg 



tctccctgag cggcggcacc 60 
gtggcgacga ctccaccccg 120 
gcgctaacga ctccgacacc 180 
ttaacggcgt tgacatcgct 240 
aagctttcaa aatccacaac 300 
cggaagaagg cgacctgaac 360 
actccaccta cctgtccacc 420 
tgttcgaacg tatctactcc 480 
gcatcccgtt ctggggcggc 540 
gcatcaacgt tatccagccg 600 
tcggcccgtc cgctgacatc 660 
acctgacccg taacggctac 720 
tcggcttcga agaatccctg 780 
ctaccgaccc ggctgttacc 84tf 
gcatcgctat caacccgaac 900 
ccggcctgga agtttccttc 960 
tcgactccct gcaggaaaac 1020 
cttccaccct gaacaaagct 1080 
agaacgtttt caaagagaag 1140 
acaaactgaa attcgacaaa 1200 
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ctgtacaaaa tgctgaccga aatctacacc gaagacaact tcgttaaatt cttcaaagtt 1260 
ctgaaccgta aaacctacct gaacttcgac aaagctgttt tcaaaatcaa catcgttccg 1320 
aaagttaact acaccatcta cgacggcttc aacctgcgta acaccaacct ggctgctaac 1380 
ttcaacggcc agaacaccga aatcaacaac atgaacttca ccaaactgaa gaacttcacc 1440 
ggcctgttcg aattctacaa actgctgtgc gttcgtggca tcatcacctc caaaaccaaa 1500 
tccctggaca aaggctacaa caaagctctg aacgacctgt gcatcaaagt taacaactgg 1560 
gacctgttct tctccccgtc cgaagacaac ttcaccaacg acctgaacaa aggcgaagaa 1620 
atcacctccg acaccaacat cgaagctgct gaagaaaaca tctccctgga cctgatccag 1680 
cagtactacc tgaccttcaa cttcgacaac gaaccggaaa acatctccat cgaaaacctg 1740 
tcctccgaca tcatcggcca gctggaactg atgccgaaca tcgaacgttt cccgaacggc 1800 
aagaagtatg aactggacaa atacaccatg ttccactacc tgcgtgctca ggaattcgaa 1860 
cacggcaaat cccgtatcgc tctgaccaac tccgttaacg aagctctgct gaacccgtcc 1920 
cgtgtttaca ccttcttctc ctccgactac gttaagaagg ttaacaaagc taccgaagct 1980 
gctatgttcc tgggctgggt tgaacagctg gtttacgact tcaccgacga aacctccgaa 2040 
gtttccacca ccgacaaaat cgctgacatc accatcatta tcccgtacat cggcccggct 2100 
ctgaacatcg gcaacatgct gtacaaagac gacttcgttg gcgctctgat cttctccggc 2160 
gctgttatcc tgctggaatt catcccggaa atcgctatcc cggttctggg caccttcgct 2220 
ctggtttcct acatcgctaa caaagttctg accgttcaga ccatcgacaa cgctctgtcc 2280 
aaacgtaacg agaagtggga cgaagtttac aaatacatcg ttaccaactg gctggctaaa 2340 
gttaacaccc agatcgacct gatccgtaag aagatgaaag aagctctgga aaaccaggct 2400 
gaagctacca aagctatcat caactaccag tacaaccagt acaccgaaga ggaaaagaac 2460 
aacatcaact tcaacatcga cgacctgtcc tccaaactga acgaatccat caacaaagct 2520 
atgatcaaca tcaacaaatt cctgaaccag tgctccgttt cctacctgat gaactccatg 2580 
atcccgtacg gcgttaaacg tctggaagac ttcgacgctt ccctgaaaga cgctctgctg 2640 
aaatacatct acgacaaccg tggcaccctg atcggccagg ttgaccgtct gaaagacaaa 2700 
gttaacaaca ccctgtccac cgacatcccg ttccagctgt ccaaatacgt tgacaaccag 2760 
cgtctgctgt ccaccttcac cgaatacatc aagaacatca tcaacacctc catcctgaac 2820 
ctgcgttacg aatccaacca cctgatcgac ctgtcccgtt acgcttccaa aatcaacatc 2880 
ggctccaaag ttaacttcga cccgatcgac aagaaccaga tccagctgtt caacctggaa 2940 
tcctccaaaa tcgaagttat cctgaagaac gctatcgttt acaactccat gtacgaaaac 3000 
ttctccacct ccttctggat ccgtatcccg aaatacttca actccatctc cctgaacaac 3060 
gaatacacca tcatcaactg catggaaaac aactccggct ggaaagtttc cctgaactac 3120 
ggcgaaatca tctggaccct gcaggacacc caggaaatca aacagcgtgt tgttttcaaa 3180 
tactcccaga tgatcaacat ctccgactac atcaaccgtt ggatcttcgt taccatcacc 3240 
aacaaccgtc tgaacaactc caaaatctac atcaacggcc gtctgatcga ccagaaaccg 3300 
atctccaacc tgggcaacat ccacgcttcc aacaacatca tgttcaaact ggacggctgc 3360 
cgtgacaccc accgttacat ctggatcaaa tacttcaacc tgttcgacaa agaactgaac 3420 
gagaaggaaa tcaaagacct gtacgacaac cagtccaact ccggcatcct gaaagacttc 3480 
tggggcgact acctgcagta tgacaaaccg tactacatgc tgaacctgta cgacccgaac 3540 
aaatacgttg acgttaacaa cgttggcatc cgtggctaca tgtacctgaa aggcccgcgt 3600 
ggctccgtta tgaccaccaa catctacctg aactcctccc tgtaccgtgg caccaaattc 3660 
atcatcaaga agtacgcttc cggcaacaaa gacaacatcg ttcgtaacaa cgaccgtgtt 3720 
tacatcaacg ttgtagttaa gaacaaagaa taccgtctgg ctaccaacgc ttcccaggct 3780 
ggcgttgaga agattctgtc cgctctggaa atcccggacg taggcaacct gtcccaagtt 3840 
gtagttatga aatccaagaa cgaccagggc atcaccaaca agtgcaaaat gaacctgcag 3900 
gacaacaacg gcaacgacat cggcttcatc ggcttccacc agttcaacaa catcgctaaa 3960 
ctggttgctt ccaactggta caaccgtcag atcgaacgtt cctcccgtac cctgggctgc 4020 
tcctgggaat tcatcccggt tgacgacggc tggggcgaac gtccgctgta a 4071 

<210> 143 
<211> 4047 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat_peptide 
<222> (1) ... (4044) 

<223> Expression optimized sequence encoding 
BoNTA-ED-PAR4PactorXa 
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<400> 143 

atgtggggcc gtctgctgct gtggccgctg gttctgggct tctccctgag cggcggcacc 60 
cagaccccgt ccgtttacga cgaatccggc tccaccggcg gtggcgacga ctccaccccg 120 
tccatcctga tcgaaggccg tggctacccg ggccaggttc cgttcgttaa caaacagttc 180 
aactacaaag acccggttaa cggcgttgac atcgcttaca tcaaaatccc gaacgctggc 240 
cagatgcagc cggttaaagc tttcaaaatc cacaacaaaa tctgggttat cccggaacgt 300 
gacaccttca ccaacccgga agaaggcgac ctgaacccgc cgccggaagc taaacaggtt 360 
ccggtttcct actacgactc cacctacctg tccaccgaca acgagaagga caactacctg 420 
aaaggcgtta ccaaactgtt cgaacgtatc tactccaccg acctgggccg tatgctgctg 480 
acctccatcg ttcgtggcat cccgttctgg ggcggctcca ccatcgacac cgaactgaaa 540 
gttatcgaca ccaactgcat caacgttatc cagccggacg gctcctaccg ttccgaagaa 600 
ctgaacctgg ttatcatcgg cccgtccgct gacatcatcc agttcgaatg caaatccttc 660 
ggccacgaag ttctgaacct gacccgtaac ggctacggct ccacccagta catccgtttc 720 
tccccggact tcaccttcgg cttcgaagaa tccctggaag ttgacaccaa cccgctgctg 780 
ggcgctggca aattcgctac cgacccggct gttaccctgg ctcacgaact gatccacgct 840 
ggccaccgtc tgtacggcat cgctatcaac ccgaaccgtg ttttcaaagt taacaccaac 900 
gcttactacg aaatgtccgg cctggaagtt tccttcgaag aactgcgtac cttcggcggc 960 
cacgacgcta aattcatcga ctccctgcag gaaaacgaat tccgtctgta ctattacaac 1020 
aaattcaaag acatcgcttc caccctgaac aaagctaaat ccatcgttgg caccaccgct 1080 
tccctgcagt acatgaagaa cgttttcaaa gagaagtacc tgctgtccga agacacctcc 1140 
ggcaaattct ccgttgacaa actgaaattc gacaaactgt acaaaatgct gaccgaaatc 1200 
tacaccgaag acaacttcgt taaattcttc aaagttctga accgtaaaac ctacctgaac 1260 
ttcgacaaag ctgttttcaa aatcaacatc gttccgaaag ttaactacac catctacgac 1320 
ggcttcaacc tgcgtaacac caacctggct gctaacttca acggccagaa caccgaaatc 1380 
aacaacatga acttcaccaa actgaagaac ttcaccggcc tgttcgaatt ctacaaactg 1440 
ctgtgcgttc gtggcatcat cacctccaaa accaaatccc tgatcgaagg ccgtaacaaa 1500 
gctctgaacg acctgtgcat caaagttaac aactgggacc tgttcttctc cccgtccgaa 1560 
gacaacttca ccaacgacct gaacaaaggc gaagaaatca cctccgacac caacatcgaa 1620 
gctgctgaag aaaacatctc cctggacctg atccagcagt actacctgac cttcaacttc 1680 
gacaacgaac cggaaaacat ctccatcgaa aacctgtcct ccgacatcat cggccagctg 1740 
gaactgatgc cgaacatcga acgtttcccg aacggcaaga agtatgaact ggacaaatac 1800 
accatgttcc actacctgcg tgctcaggaa ttcgaacacg gcaaatcccg tatcgctctg 1860 
accaactccg ttaacgaagc tctgctgaac ccgtcccgtg tttacacctt cttctcctcc 1920 
gactacgtta agaaggttaa caaagctacc gaagctgcta tgttcctggg ctgggttgaa 1980 
cagctggttt acgacttcac cgacgaaacc tccgaagttt ccaccaccga caaaatcgct 2040 
gacatcacca teat tat ccc gtacatcggc ccggctctga acatcggcaa catgctgtac 2100 
aaagacgact tcgttggcgc tctgatcttc tccggcgctg ttatcctgct ggaattcatc 2160 
ccggaaatcg ctatcccggt tctgggcacc ttcgctctgg tttcctacat cgctaacaaa 2220 
gttctgaccg ttcagaccat cgacaacgct ctgtccaaac gtaacgagaa gtgggacgaa 2280 
gtttacaaat acatcgttac caactggctg gctaaagtta acacccagat cgacctgatc 2340 
cgtaagaaga tgaaagaagc tctggaaaac caggctgaag ctaccaaagc tatcatcaac 2400 
taccagtaca accagtacac cgaagaggaa aagaacaaca tcaacttcaa catcgacgac 2460 
ctgtcctcca aactgaacga atccatcaac aaagctatga tcaacatcaa caaattcctg 2520 
aaccagtgct ccgtttccta cctgatgaac tccatgatcc cgtacggcgt taaacgtctg 2580 
gaagacttcg acgcttccct gaaagacgct ctgctgaaat acatctacga caaccgtggc 2640 
accctgatcg gccaggttga ccgtctgaaa gacaaagtta acaacaccct gtccaccgac 2700 
atcccgttcc agctgtccaa atacgttgac aaccagcgtc tgctgtccac cttcaccgaa 2760 
tacatcaaga acatcatcaa cacctccatc ctgaacctgc gttacgaatc caaccacctg 2820 
atcgacctgt cccgttacgc ttccaaaatc aacatcggct ccaaagttaa cttcgacccg 2880 
atcgacaaga accagatcca gctgttcaac ctggaatcct ccaaaatcga agttatcctg 2940 
aagaacgcta tcgtttacaa ctccatgtac gaaaacttct ccacctcctt ctggatccgt 3000 
atcccgaaat acttcaactc catctccctg aacaacgaat acaccatcat caactgcatg 3060 
gaaaacaact ccggctggaa agtttccctg aactacggcg aaatcatctg gaccctgcag 3120 
gacacccagg aaatcaaaca gcgtgttgtt ttcaaatact cccagatgat caacatctcc 3180 
gactacatca accgttggat cttcgttacc atcaccaaca accgtctgaa caactccaaa 3240 
atctacatca acggccgtct gatcgaccag aaaccgatct ccaacctggg caacatccac 3300 
gcttccaaca acatcatgtt caaactggac ggctgccgtg acacccaccg ttacatctgg 3360 
atcaaatact tcaacctgtt cgacaaagaa ctgaacgaga aggaaatcaa agacctgtac 3420 
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gacaaccagt ccaactccgg catcctgaaa 
aaaccgtact acatgctgaa cctgtacgac 
ggcatccgtg gctacatgta cctgaaaggc 
tacctgaact cctccctgta ccgtggcacc 
aacaaagaca acatcgttcg taacaacgac 
aaagaatacc gtctggctac caacgcttcc 
ctggaaatcc cggacgttgg caacctgagc 
cagggcatca ccaacaagtg caaaatgaac 
ttcatcggct tccaccagtt caacaacatc 
cgtcagatcg aacgttcctc ccgtaccctg 
gacggctggg gcgaacgtcc gctgtaa 



gacttctggg gcgactacct gcagtatgac 3480 
ccgaacaaat acgttgacgt taacaacgtt 3540 
ccgcgtggct ccgttatgac caccaacatc 3600 
aaattcatca tcaagaagta cgcttccggc 3660 
cgtgtttaca tcaacgttgt agttaagaac 3720 
caggctggcg ttgagaagat tctgtccgct 3780 
caagttgtag ttatgaaatc caagaacgac 3840 
ctgcaggaca acaacggcaa cgacatcggc 3900 
gctaaactgg ttgcttccaa ctggtacaac 3960 
ggctgctcct gggaattcat cccggttgac 4020 

4047 



<210> 144 
<211> 3921 
<212> DNA 

<213> Artificial Sequence 



<220> 

<221> mat_peptide 
<222> (1),..(3918) 

<223> Expression optimized sequence encoding 
BoNTA-TD-PARl thrombin 



<400> 144 

atgccgttcg ttaacaaaca gttcaactac 
tacatcaaaa tcccgaacgc tggccagatg 
aaaatctggg taatcccgga acgtgacacc 
ccgccgccgg aagctaaaca ggttccggtt 
gacaacgaga aggacaacta cctgaaaggc 
accgacctgg gccgtatgct gctgacctcc 
tccaccatcg acaccgaact gaaagttatc 
gacggctcct accgttccga agaactgaac 
atccagttcg aatgcaaatc cttcggccac 
ggctccaccc agtacatccg tttctccccg 
gaagttgaca ccaacccgct gctgggcgct 
ctggctcacg aactgatcca cgctggccac 
cgtgttttca aagttaacac caacgcttac 
gaagaactgc gtaccttcgg cggccacgac 
gaattccgtc tgtactatta caacaaattc 
aaatccatcg ttggcaccac cgcttccctg 
tacctgctgt ccgaagacac ctccggcaaa 
ctgtacaaaa tgctgaccga aatctacacc 
ctgaaccgta aaacctacct gaacttcgac 
aaagttaact acaccatcta cgacggcttc 
ttcaacggcc agaacaccga aatcaacaac 
ggcctgttcg aattctacaa actgctgtgc 
tccctgccgc gttccttcct gctgcgtaac 
aacgacctgt gcatcaaagt taacaactgg 
ttcaccaacg acctgaacaa aggcgaagaa 
gaagaaaaca tctccctgga cctgatccag 
gaaccggaaa acatctccat cgaaaacctg 
atgccgaaca tcgaacgttt cccgaacggc 
ttccactacc tgcgtgctca ggaattcgaa 
tccgttaacg aagctctgct gaacccgtcc 
gttaagaagg ttaacaaagc taccgaagct 
gtttacgact tcaccgacga aacctccgaa 
accatcatta tcccgtacat cggcccggct 
gacttcgttg gcgctctgat cttctccggc 
atcgctatcc cggttctggg caccttcgct 



aaagacccgg ttaacggcgt tgacatcgct 60 
cagccggtta aagctttcaa aatccacaac 120 
ttcaccaacc cggaagaagg cgacctgaac 180 
tcctactacg actccaccta cctgtccacc 240 
gttaccaaac tgttcgaacg tatctactcc 300 
atcgttcgtg gcatcccgtt ctggggcggc 360 
gacaccaact gcatcaacgt tatccagccg 420 
ctggttatca tcggcccgtc cgctgacatc 480 
gaagttctga acctgacccg taacggctac 540 
gacttcacct tcggcttcga agaatccctg 600 
ggcaaattcg ctaccgaccc ggctgttacc 660 
cgtctgtacg gcatcgctat caacccgaac 720 
tacgaaatgt ccggcctgga agtttccttc 780 
gctaaattca tcgactccct gcaggaaaac 840 
aaagacatcg cttccaccct gaacaaagct 900 
cagtacatga agaacgtttt caaagagaag 960 
ttctccgttg acaaactgaa attcgacaaa 1020 
gaagacaact tcgttaaatt cttcaaagtt 1080 
aaagctgttt tcaaaatcaa catcgttccg 1140 
aacctgcgta acaccaacct ggctgctaac 1200 
atgaacttca ccaaactgaa gaacttcacc 1260 
gttcgtggca tcatcacctc caaaaccaaa 1320 
ccgaacgaca aatacgaacc gttcgctctg 1380 
gacctgttct tctccccgtc cgaagacaac 1440 
atcacctccg acaccaacat cgaagctgct 1500 
cagtactacc tgaccttcaa cttcgacaac 1560 
tcctccgaca tcatcggcca gctggaactg 1620 
aagaagtatg aactggacaa atacaccatg 1680 
cacggcaaat cccgtatcgc tctgaccaac 1740 
cgtgtttaca ccttcttctc ctccgactac 1800 
gctatgttcc tgggctgggt tgaacagctg 1860 
gtttccacca ccgacaaaat cgctgacatc 1920 
ctgaacatcg gcaacatgct gtacaaagac 1980 
gctgttatcc tgctggaatt catcccggaa 2040 
ctggtttcct acatcgctaa caaagttctg 2100 
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accgttcaga ccatcgacaa cgctctgtcc 
aaatacatcg ttaccaactg gctggctaaa 
aagatgaaag aagctctgga gaaccaggct 
tacaaccagt acaccgaaga ggaaaagaac 
tccaaactga acgaatccat caacaaagct 
tgctccgttt cctacctgat gaactccatg 
ttcgacgctt ccctgaaaga cgctctgctg 
atcggccagg ttgaccgtct gaaagacaaa 
ttccagctgt ccaaatacgt tgacaaccag 
aagaacatca tcaacacctc catcctgaac 
ctgtcccgtt acgcttccaa gattaacatc 
aagaaccaga tccagctgtt caacctggaa 
gctatcgttt acaactccat gtacgagaac 
aaatacttca actccatctc cctgaacaac 
aactccggct ggaaagtttc cctgaactac 
caggaaatca aacagcgtgt tgtatttaaa 
atcaaccgtt ggatcttcgt taccatcacc 
atcaacggcc gtctgatcga ccagaaaccg 
aacaacatca tgttcaaact ggacggctgc 
tacttcaacc tgttcgacaa agaactgaac 
cagtccaact ccggcatcct gaaagacttc 
tactacatgc tgaacctgta cgacccgaac 
cgtggctaca tgtacctgaa aggcccgcgt 
aactcctccc tgtaccgtgg caccaaattc 
gacaacatcg ttcgtaacaa cgaccgtgtt 
taccgtctgg ctaccaacgc ttcccaggct 
atcccggacg ttggcaacct gagccaagtt 
atcaccaaca agtgcaagat gaacctgcag 
ggcttccacc agttcaacaa catcgctaaa 
atcgaacgtt cctcccgtac cctgggctgc 
tggggcgaac gtccgctgta a 



aaacgtaacg agaagtggga cgaagtttac 2160 
gttaacaccc agatcgacct gatccgtaag 2220 
gaagctacca aagctatcat caactaccag 2280 
aacatcaact tcaacatcga cgacctgtcc 2340 
atgatcaaca tcaacaaatt cctgaaccag 2400 
atcccgtacg gcgttaaacg tctggaagac 2460 
aaatacatct acgacaaccg tggcaccctg 2520 
gttaacaaca ccctgtccac cgacatcccg 2580 
cgtctgctgt ccaccttcac cgaatacatc 2640 
ctgcgttacg aatccaacca cctgatcgac 2700 
ggctccaaag ttaacttcga cccgatcgac 2760 
tcctccaaga ttgaagttat cctgaagaac 2820 
ttctccacct ccttctggat ccgtatcccg 2880 
gaatacacca tcatcaactg catggagaac 2940 
ggcgaaatca tctggaccct gcaggacacc 3000 
tactcccaga tgatcaacat ctccgactac 3060 
aacaaccgtc tgaacaactc caagatttac 3120 
atctccaacc tgggcaacat ccacgcttcc 3180 
cgtgacaccc accgttacat ctggatcaaa 3240 
gagaaggaaa tcaaagacct gtacgacaac 3300 
tggggcgact acctgcagta tgacaaaccg 3360 
aaatacgttg acgttaacaa cgttggcatc 3420 
ggctccgtta tgaccaccaa catctacctg 3480 
atcatcaaga agtacgcttc cggcaacaaa 3540 
tacatcaacg ttgtagttaa gaacaaagaa 3600 
ggcgttgaga agattctgtc cgctctggaa 3660 
gtagttatga aatccaagaa cgaccagggc 3720 
gacaacaacg gcaacgacat cggcttcatc 3780 
ctggttgctt ccaactggta caaccgtcag 3840 
tcctgggaat tcatcccggt tgacgacggc 3900 

3921 



<210> 145 
<211> 3903 
<212> DNA 

<213> Artificial Sequence 



<220> 

<221> mat^peptide 
<222> (1) . . . (3900) 

<223> Expression optimized sequence encoding 
BoNTA-TD-PARlFactorXa 



<400> 145 

atgccgttcg ttaacaaaca gttcaactac 
tacatcaaaa tcccgaacgc tggccagatg 
aaaatctggg taatcccgga acgtgacacc 
ccgccgccgg aagctaaaca ggttccggtt 
gacaacgaga aggacaacta cctgaaaggc 
accgacctgg gccgtatgct gctgacctcc 
tccaccatcg acaccgaact gaaagttatc 
gacggctcct accgttccga agaactgaac 
atccagttcg aatgcaaatc cttcggccac 
ggctccaccc agtacatccg tttctccccg 
gaagttgaca ccaacccgct gctgggcgct 
ctggctcacg aactgatcca cgctggccac 
cgtgttttca aagttaacac caacgcttac 
gaagaactgc gtaccttcgg cggccacgac 
gaattccgtc tgtactatta caacaaattc 



aaagacccgg ttaacggcgt tgacatcgct 60 
cagccggtta aagctttcaa aatccacaac 120 
ttcaccaacc cggaagaagg cgacctgaac 180 
tcctactacg actccaccta cctgtccacc 240 
gttaccaaac tgttcgaacg tatctactcc 300 
atcgttcgtg gcatcccgtt ctggggcggc 360 
gacaccaact gcatcaacgt tatccagccg 420 
ctggttatca tcggcccgtc cgctgacatc 480 
gaagttctga acctgacccg taacggctac 540 
gacttcacct tcggcttcga agaatccctg 600 
ggcaaattcg ctaccgaccc ggctgttacc 660 
cgtctgtacg gcatcgctat caacccgaac 720 
tacgaaatgt ccggcctgga agtttccttc 780 
gctaaattca tcgactccct gcaggaaaac 840 
aaagacatcg cttccaccct gaacaaagct 900 
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aaatccatcg ttggcaccac cgcttccctg 
tacctgctgt ccgaagacac ctccggcaaa 
ctgtacaaaa tgctgaccga aatctacacc 
ctgaaccgta aaacctacct gaacttcgac 
aaagttaact acaccatcta cgacggcttc 
ttcaacggcc agaacaccga aatcaacaac 
ggcctgttcg aattctacaa actgctgtgc 
tccctgatcg aaggccgttc cttcctgctg 
gttaacaact gggacctgtt cttctccccg 
aaaggcgaag aaatcacctc cgacaccaac 
gacctgatcc agcagtacta cctgaccttc 
atcgaaaacc tgtcctccga catcatcggc 
ttcccgaacg gcaagaagta tgaactggac 
caggaattcg aacacggcaa atcccgtatc 
ctgaacccgt cccgtgttta caccttcttc 
gctaccgaag ctgctatgtt cctgggctgg 
gaaacctccg aagtttccac caccgacaaa 
atcggcccgg ctctgaacat cggcaacatg 
atcttctccg gcgctgttat cctgctggaa 
ggcaccttcg ctctggtttc ctacatcgct 
aacgctctgt ccaaacgtaa cgagaagtgg 
tggctggcta aagttaacac ccagatcgac 
gaaaaccagg ctgaagctac caaagctatc 
gaggaaaaga acaacatcaa cttcaacatc 
atcaacaaag ctatgatcaa catcaacaaa 
atgaactcca tgatcccgta cggcgttaaa 
gacgctctgc tgaaatacat ctacgacaac 
ctgaaagaca aagttaacaa caccctgtcc 
gttgacaacc agcgtctgct gtccaccttc 
tccatcctga acctgcgtta cgaatccaac 
aaaatcaaca tcggctccaa agttaacttc 
ttcaacctgg aatcctccaa aatcgaagtt 
atgtacgaaa acttctccac ctccttctgg 
tccctgaaca acgaatacac catcatcaac 
tccctgaact acggcgaaat catctggacc 
gttgttttca aatactccca gatgatcaac 
gttaccatca ccaacaaccg tctgaacaac 
gaccagaaac cgatctccaa cctgggcaac 
ctggacggct gccgtgacac ccaccgttac 
aaagaactga acgagaagga aatcaaagac 
ctgaaagact tctggggcga ctacctgcag 
tacgacccga acaaatacgt tgacgttaac 
aaaggcccgc gtggctccgt tatgaccacc 
ggcaccaaat tcatcatcaa gaagtacgct 
aacgaccgtg tttacatcaa cgttgtagtt 
gcttcccagg ctggcgttga gaagattctg 
ctgagccaag ttgtagttat gaaatccaag 
atgaacctgc aggacaacaa cggcaacgac 
aacatcgcta aactggttgc ttccaactgg 
accctgggct gctcctggga attcatcccg 
taa 



cagtacatga agaacgtttt caaagagaag 960 
ttctccgttg acaaactgaa attcgacaaa 1020 
gaagacaact tcgttaaatt cttcaaagtt 1080 
aaagctgttt tcaaaatcaa catcgttccg 1140 
aacctgcgta acaccaacct ggctgctaac 1200 
atgaacttca ccaaactgaa gaacttcacc 1260 
gttcgtggca tcatcacctc caaaaccaaa 1320 
cgtaacgctc tgaacgacct gtgcatcaaa 1380 
tccgaagaca acttcaccaa cgacctgaac 1440 
atcgaagctg ctgaagaaaa catctccctg 1500 
aacttcgaca acgaaccgga aaacatctcc 1560 
cagctggaac tgatgccgaa catcgaacgt 1620 
aaatacacca tgttccacta cctgcgtgct 1680 
gctctgacca actccgttaa cgaagctctg 1740 
tcctccgact acgttaagaa ggttaacaaa 1800 
gttgaacagc tggtttacga cttcaccgac 1860 
atcgctgaca tcaccatcat tatcccgtac 1920 
ctgtacaaag acgacttcgt tggcgctctg 1980 ^ 
ttcatcccgg aaatcgctat cccggttctg 2040 
aacaaagttc tgaccgttca gaccatcgac 2100 
gacgaagttt acaaatacat cgttaccaac 2160 
ctgatccgta agaagatgaa agaagctctg 2220 
atcaactacc agtacaacca gtacaccgaa 2280 
gacgacctgt cctccaaact gaacgaatcc 2340 
ttcctgaacc agtgctccgt ttcctacctg 2400 
cgtctggaag acttcgacgc ttccctgaaa 2460 
cgtggcaccc tgatcggcca ggttgaccgt 2520 
accgacatcc cgttccagct gtccaaatac 2580 
accgaataca tcaagaacat catcaacacc 2640 
cacctgatcg acctgtcccg ttacgcttcc 2700 
gacccgatcg acaagaacca gatccagctg 2760 
atcctgaaga acgctatcgt ttacaactcc 2820 
atccgtatcc cgaaatactt caactccatc 2880 
tgcatggaaa acaactccgg ctggaaagtt 2940 
ctgcaggaca cccaggaaat caaacagcgt 3000 
atctccgact acatcaaccg ttggatcttc 3060 
tccaagattt acatcaacgg ccgtctgatc 3120 
atccacgctt ccaacaacat catgttcaaa 3180 
atctggatca aatacttcaa cctgttcgac 3240 
ctgtacgaca accagtccaa ctccggcatc 3300 
tatgacaaac cgtactacat gctgaacctg 3360 
aacgttggca tccgtggcta catgtacctg 3420 
aacatctacc tgaactcctc cctgtaccgt 3480 
tccggcaaca aagacaacat cgttcgtaac 3540 
aagaacaaag aataccgtct ggctaccaac 3600 
tccgctctgg aaatcccgga cgttggcaac 3660 
aacgaccagg gcatcaccaa caagtgcaaa 3720 
atcggcttca tcggcttcca ccagttcaac 3780 
tacaaccgtc agatcgaacg ttcctcccgt 3840 
gttgacgacg gctggggcga acgtccgctg 3900 

3903 



<210> 146 
<211> 3921 
<212> DNA 

<213> Artificial Sequence 



<220> 

<221> mat_j)eptide 
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<222> (1) . . . (3918) 

<223> Expression optimized sequence encoding 
BoNTA-TD-PAR2trypsin 

<400> 146 

atgccgttcg ttaacaaaca gttcaactac aaagacccgg ttaacggcgt tgacatcgct 60 
tacatcaaaa tcccgaacgc tggccagatg cagccggtta aagctttcaa aatccacaac 120 
aaaatctggg taatcccgga acgtgacacc ttcaccaacc cggaagaagg cgacctgaac 180 
ccgccgccgg aagctaaaca ggttccggtt tcctactacg actccaccta cctgtccacc 240 
gacaacgaga aggacaacta cctgaaaggc gttaccaaac tgttcgaacg tatctactcc 300 
accgacctgg gccgtatgct gctgacctcc atcgttcgtg gcatcccgtt ctggggcggc 360 
tccaccatcg acaccgaact gaaagttatc gacaccaact gcatcaacgt tatccagccg 420 
gacggctcct accgttccga agaactgaac ctggttatca tcggcccgtc cgctgacatc 480 
atccagttcg aatgcaaatc cttcggccac gaagttctga acctgacccg taacggctac 540 
ggctccaccc agtacatccg tttctctccg gacttcacct tcggcttcga agaatccctg 600 
gaagttgaca ccaacccgct gctgggcgct ggcaaattcg ctaccgaccc ggctgttacc 660 
ctggctcacg aactgatcca cgctggccac cgtctgtacg gcatcgctat caacccgaac 720 
cgtgtattta aagttaacac caacgcttac tacgaaatgt ccggcctgga agtttccttc 780 
gaagaactgc gtaccttcgg cggccacgac gctaaattca tcgactccct gcaggaaaac 840 
gaattccgtc tgtactatta caacaaattc aaagacatcg cttccaccct gaacaaagct 900 
aaatccatcg ttggcaccac cgcttccctg cagtacatga agaacgtttt caaagagaag 960 
tacctgctgt ccgaagacac ctccggcaaa ttctccgttg acaaactgaa attcgacaaa 1020 
ctgtacaaga tgctgaccga aatctacacc gaagacaact tcgttaaatt cttcaaagtt 1080 
ctgaaccgta agacttacct gaacttcgac aaagctgttt tcaaaatcaa catcgttccg 1140 
aaagttaact acaccatcta cgacggcttc aacctgcgta acaccaacct ggctgctaac 1200 
ttcaacggcc agaacaccga aatcaacaac atgaacttca ccaaactgaa gaacttcacc 1260 
ggcctgttcg aattctacaa actgctgtgc gttcgtggca tcatcacctc caagactaaa 1320 
tccctgggcc gttccctgat cggcaaagtt gacggcacct cccacgttac cggcgctctg 1380 
aacgacctgt gcatcaaagt taacaactgg gacctgttct tctccccgtc cgaagacaac 1440 
ttcaccaacg acctgaacaa aggcgaagaa atcacctccg acaccaacat cgaagctgct 1500 
gaagaaaaca tctccctgga cctgatccag cagtactacc tgaccttcaa cttcgacaac 1560 
gaaccggaaa acatctccat cgaaaacctg tcctccgaca tcatcggcca gctggaactg 1620 
atgccgaaca tcgaacgttt cccgaacggc aagaagtatg aactggacaa atacaccatg 1680 
ttccactacc tgcgtgctca ggaattcgaa cacggcaaat cccgtatcgc tctgaccaac 1740 
tccgttaacg aagctctgct gaacccgtcc cgtgtttaca ccttcttctc ctccgactac 1800 
gttaagaagg ttaacaaagc taccgaagct gctatgttcc tgggctgggt tgaacagctg 1860 
gtttacgact tcaccgacga aacctccgaa gtttccacca ccgacaaaat cgctgacatc 1920 
accatcatta tcccgtacat cggcccggct ctgaacatcg gcaacatgct gtacaaagac 1980 
gacttcgttg gcgctctgat cttctccggc gctgttatcc tgctggaatt catcccggaa 2040 
atcgctatcc cggttctggg caccttcgct ctggtttcct acatcgctaa caaagttctg 2100 
accgttcaga ccatcgacaa cgctctgtcc aaacgtaacg agaagtggga cgaagtttac 2160 
aaatacatcg ttaccaactg gctggctaaa gttaacaccc agatcgacct gatccgtaag 2220 
aagatgaaag aagctctgga gaaccaggct gaagctacca aagctatcat caactaccag 2280 
tacaaccagt acaccgaaga ggaaaagaac aacatcaact tcaacatcga cgacctgtcc 2340 
tccaaactga acgaatccat caacaaagct atgatcaaca tcaacaaatt cctgaaccag 2400 
tgctccgttt cctacctgat gaactccatg atcccgtacg gcgttaaacg tctggaagac 2460 
ttcgacgctt ccctgaaaga cgctctgctg aaatacatct acgacaaccg tggcaccctg 2520 
atcggccagg ttgaccgtct gaaagacaaa gttaacaaca ccctgtccac cgacatcccg 2580 
ttccagctgt ccaaatacgt tgacaaccag cgtctgctgt ccaccttcac cgaatacatc 2640 
aagaacatca tcaacacctc catcctgaac ctgcgttacg aatccaacca cctgatcgac 2700 
ctgtcccgtt acgcttccaa aatcaacatc ggctccaaag ttaacttcga cccgatcgac 2760 
aagaaccaga tccagctgtt caacctggaa tcctccaaaa tcgaagttat cctgaagaac 2820 
gctatcgttt acaactccat gtacgagaac ttctccacct ccttctggat ccgtatcccg 2880 
aaatacttca actccatctc cctgaacaac gaatacacca tcatcaactg catggaaaac 2940 
aactccggct ggaaagtttc cctgaactac ggcgaaatca tctggaccct gcaggacacc 3000 
caggaaatca aacagcgtgt tgttttcaaa tactcccaga tgatcaacat ctccgactac 3060 
atcaaccgtt ggatcttcgt taccatcacc aacaaccgtc tgaacaactc caaaatctac 3120 
atcaacggcc gtctgatcga ccagaaaccg atctccaacc tgggcaacat ccacgcttcc 3180 
aacaacatca tgttcaaact ggacggctgc cgtgacaccc accgttacat ctggatcaaa 3240 
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tacttcaacc tgttcgacaa agaactgaac gagaaggaaa tcaaagacct gtacgacaac 3300 
cagtccaact ccggcatcct gaaagacttc tggggcgact acctgcagta tgacaaaccg 3360 
tactacatgc tgaacctgta cgacccgaac aaatacgttg acgttaacaa cgttggcatc 3420 
cgtggctaca tgtacctgaa aggcccgcgt ggctccgtta tgaccaccaa catctacctg 3480 
aactcctccc tgtaccgtgg caccaaattc atcatcaaga agtacgcttc cggcaacaaa 3540 
gacaacatcg ttcgtaacaa cgaccgtgtt tacatcaacg ttgtagttaa gaacaaagaa 3600 
taccgtctgg ctaccaacgc ttcccaggct ggcgttgaga agattctgtc cgctctggaa 3660 
atcccggacg ttggcaacct gtcccaagtt gtagttatga aatccaagaa cgaccagggc 3720 
atcaccaaca agtgcaaaat gaacctgcag gacaacaacg gcaacgacat cggcttcatc 3780 
ggcttccacc agttcaacaa catcgctaaa ctggttgctt ccaactggta caaccgtcag 3840 
atcgaacgtt cctcccgtac cctgggctgc tcctgggaat tcatcccggt tgacgacggc 3900 
tggggcgaac gtccgctgta a 3921 

<210> 147 
<211> 3903 
<2i2> DNA 

<213> Artificial Sequence 
<220> 

<221> mat ^peptide 
<222> (1)...(3900) 

<223> Expression optimized sequence encoding 
BoNTA-TD-PAR2FactorXa 

<400> 147 

atgccgttcg ttaacaaaca gttcaactac aaagacccgg ttaacggcgt tgacatcgct 60 
tacatcaaaa tcccgaacgc tggccagatg cagccggtta aagctttcaa gattcacaac 120 
aaaatctggg taatcccgga acgtgacacc ttcaccaacc cggaagaagg cgacctgaac ISO 
ccgccgccgg aagctaaaca ggttccggtt tcctactacg actccaccta cctgtccacc 240 
gacaacgaga aggacaacta cctgaaaggc gttaccaaac tgttcgaacg tatctactcc 300 
accgacctgg gccgtatgct gctgacctcc atcgttcgtg gcatcccgtt ctggggcggc 360 
tccaccatcg acaccgaact gaaagttatc gacaccaact gcatcaacgt tatccagccg 420 
gacggctcct accgttccga agaactgaac ctggttatca tcggcccgtc cgctgacatc 480 
atccagttcg aatgcaaatc cttcggccac gaagttctga acctgacccg taacggctac 540 
ggctccaccc agtacatccg tttctccccg gacttcacct tcggcttcga agaatccctg 600 
gaagttgaca ccaacccgct gctgggcgct ggcaaattcg ctaccgaccc ggctgttacc 660 
ctggctcacg aactgatcca cgctggccac cgtctgtacg gcatcgctat caacccgaac 720 
cgtgttttca aagttaacac caacgcttac tacgaaatgt ccggcctgga agtttccttc 780 
gaagaactgc gtaccttcgg cggccacgac gctaaattca tcgactccct gcaggaaaac 840 
gaattccgtc tgtactatta caacaaattc aaagacatcg cttccaccct gaacaaagct 900 
aaatccatcg ttggcaccac cgcttccctg cagtacatga agaacgtttt caaagagaag 960 
tacctgctgt ccgaagacac ctccggcaaa ttctccgttg acaaactgaa attcgacaaa 1020 
ctgtacaaaa tgctgaccga aatctacacc gaagacaact tcgttaaatt cttcaaagtt 1080 
ctgaaccgta aaacctacct gaacttcgac aaagctgttt tcaaaatcaa catcgttccg 1140 
aaagttaact acaccatcta cgacggcttc aacctgcgta acaccaacct ggctgctaac 1200 
ttcaacggcc agaacaccga aatcaacaac atgaacttca ccaaactgaa gaacttcacc 1260 
ggcctgttcg aattctacaa actgctgtgc gttcgtggca tcatcacctc caaaaccaaa 1320 
tccctgatcg aaggccgttc cctgatcggc aaagttgctc tgaacgacct gtgcatcaaa 1380 
gttaacaact gggacctgtt cttctctccg tccgaagaca acttcaccaa cgacctgaac 1440 
aaaggcgaag aaatcacctc cgacaccaac atcgaagctg ctgaagaaaa catctccctg 1500 
gacctgatcc agcagtacta cctgaccttc aacttcgaca acgaaccgga aaacatctcc 1560 
atcgaaaacc tgtcctccga catcatcggc cagctggaac tgatgccgaa catcgaacgt 1620 
ttcccgaacg gcaagaagta tgaactggac aaatacacca tgttccacta cctgcgtgct 1680 
caggaattcg aacacggcaa atcccgtatc gctctgacca actccgttaa cgaagctctg 1740 
ctgaacccgt cccgtgttta caccttcttc tcctccgact acgttaagaa ggttaacaaa 1800 
gctaccgaag ctgctatgtt cctgggctgg gttgaacagc tggtttacga cttcaccgac 1860 
gaaacctccg aagtttccac caccgacaag attgctgaca tcaccatcat tatcccgtac 1920 
atcggcccgg ctctgaacat cggcaacatg ctgtacaaag acgacttcgt tggcgctctg 1980 
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atcttctccg gcgctgttat cctgctggaa ttcatcccgg aaatcgctat cccggttctg 2040 
ggcaccttcg ctctggtttc ctacatcgct aacaaagttc tgaccgttca gaccatcgac 2100 
aacgctctgt ccaaacgtaa cgagaagtgg gacgaagttt acaaatacat cgttaccaac 2160 
tggctggcta aagttaacac ccagatcgac ctgatccgta agaagatgaa agaagctctg 2220 
gagaaccagg ctgaagctac caaagctatc atcaactacc agtacaacca gtacaccgaa 2280 
gaggaaaaga acaacatcaa cttcaacatc gacgacctgt cctccaaact gaacgaatcc 2340 
atcaacaaag ctatgatcaa catcaacaaa ttcctgaacc agtgctccgt ttcctacctg 2400 
atgaactcca tgatcccgta cggcgttaaa cgtctggaag acttcgacgc ttccctgaaa 2460 
gacgctctgc tgaaatacat ctacgacaac cgtggcaccc tgatcggcca ggttgaccgt 2520 
ctgaaagaca aagttaacaa caccctgtcc accgacatcc cgttccagct gtccaaatac 2580 
gttgacaacc agcgtctgct gtccaccttc accgaataca tcaagaacat catcaacacc 2640 
tccatcctga acctgcgtta cgaatccaac cacctgatcg acctgtcccg ttacgcttcc 2700 
aaaatcaaca tcggctccaa agttaacttc gacccgatcg acaagaacca gatccagctg 2760 
ttcaacctgg aatcctccaa aatcgaagtt atcctgaaga acgctatcgt ttacaactcc 2820 
atgtacgaaa acttctccac ctccttctgg atccgtatcc cgaaatactt caactccatc 2880 
tccctgaaca acgaatacac catcatcaac tgcatggaaa acaactccgg ctggaaagtt 2940 
tccctgaact acggcgaaat catctggacc ctgcaggaca cccaggaaat caaacagcgt 3000 
gttgttttca aatactccca gatgatcaac atctccgact acatcaaccg ttggatcttc 3060 
gttaccatca ccaacaaccg tctgaacaac tccaaaatct acatcaacgg ccgtctgatc 3120 
gaccagaaac cgatctccaa cctgggcaac atccacgctt ccaacaacat catgttcaaa 3180 
ctggacggct gccgtgacac ccaccgttac atctggatca aatacttcaa cctgttcgac 3240 
aaagaactga acgagaagga aatcaaagac ctgtacgaca accagtccaa ctccggcatc 3300 
ctgaaagact tctggggcga ctacctgcag tatgacaaac cgtactacat gctgaacctg 3360 
tacgacccga acaaatacgt tgacgttaac aacgttggca tccgtggcta catgtacctg 3420 
aaaggcccgc gtggctccgt tatgaccacc aacatctacc tgaactcctc cctgtaccgt 3480 
ggcaccaaat tcatcatcaa gaagtacgct tccggcaaca aagacaacat cgttcgtaac 3540 
aacgaccgtg tttacatcaa cgttgtagtt aagaacaaag aataccgtct ggctaccaac 3600 
gcttcccagg ctggcgttga gaagattctg tccgctctgg aaatcccgga cgttggcaac 3660 
ctgtcccaag ttgtagttat gaaatccaag aacgaccagg gcatcaccaa caagtgcaaa 3720 
atgaacctgc aggacaacaa cggcaacgac atcggcttca tcggcttcca ccagttcaac 3780 
aacatcgcta aactggttgc ttccaactgg tacaaccgtc agatcgaacg ttcctcccgt 3840 
accctgggct gctcctggga attcatcccg gttgacgacg gctggggcga acgtccgctg 3900 
taa 3903 

<210> 148 
<211> 3921 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> inat_peptide 
<222> (1) . . . (3918) 

<223> Expression optimized sequence encoding 
BONTA-TD-PAR3 thrombin 

<400> 148 

atgccgttcg ttaacaaaca 
tacatcaaaa tcccgaacgc 
aaaatctggg taatcccgga 
ccgccgccgg aagctaaaca 
gacaacgaga aggacaacta 
accgacctgg gccgtatgct 
tccaccatcg acaccgaact 
gacggctcct accgttccga 
atccagttcg aatgcaaatc 
ggctccaccc agtacatccg 
gaagttgaca ccaacccgct 
ctggctcacg aactgatcca 
cgtgttttca aagttaacac 



gttcaactac aaagacccgg 
tggccagatg cagccggtta 
acgtgacacc ttcaccaacc 
ggttccggtt tcctactacg 
cctgaaaggc gttaccaaac 
gctgacctcc atcgttcgtg 
gaaagttatc gacaccaact 
agaactgaac ctggttatca 
cttcggccac gaagttctga 
tttctctccg gacttcacct 
gctgggcgct ggcaaattcg 
cgctggccac cgtctgtacg 
caacgcttac tacgaaatgt 



ttaacggcgt tgacatcgct 60 
aagctttcaa gattcacaac 120 
cggaagaagg cgacctgaac 180 
actccaccta cctgtccacc 240 
tgttcgaacg tatctactcc 300 
gcatcccgtt ctggggcggc 360 
gcatcaacgt tatccagccg 420 
tcggcccgtc cgctgacatc 480 
acctgacccg taacggctac 540 
tcggcttcga agaatccctg 600 
ctaccgaccc ggctgttacc 660 
gcatcgctat caacccgaac 720 
ccggcctgga agtttccttc 780 
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gaagaactgc gtaccttcgg cggccacgac gctaaattca tcgactccct gcaggaaaac 840 
gaattccgtc tgtactatta caacaaattc aaagacatcg cttccaccct gaacaaagct 900 
aaatccatcg ttggcaccac cgcttccctg cagtacatga agaacgtatt taaagagaag 960 
tacctgctgt ccgaagacac ctccggcaaa ttctccgttg acaaactgaa attcgacaaa 1020 
ctgtacaaaa tgctgaccga aatctacacc gaagacaact tcgttaaatt cttcaaagtt 1080 
ctgaaccgta aaacctacct gaacttcgac aaagctgttt tcaaaatcaa catcgttccg 1140 
aaagttaact acaccatcta cgacggcttc aacctgcgta acaccaacct ggctgctaac 1200 
ttcaacggcc agaacaccga aatcaacaac atgaacttca ccaaactgaa gaacttcacc 1260 
ggcctgttcg aattctacaa actgctgtgc gttcgtggca tcatcacctc caagactaaa 1320 
tccctgatca aaaccttccg tggcgctccg ccgaactcct tcgaagaatt cccggctctg 1380 
aacgacctgt gcatcaaagt taacaactgg gacctgttct tctccccgtc cgaagacaac 1440 
ttcaccaacg acctgaacaa aggcgaagaa atcacctccg acaccaacat cgaagctgct 1500 
gaagaaaaca tctccctgga cctgatccag cagtactacc tgaccttcaa cttcgacaac 1560 
gaaccggaga acatctccat cgagaacctg tcctccgaca tcatcggcca gctggaactg 1620 
atgccgaaca tcgaacgttt cccgaacggc aagaagtatg aactggacaa atacaccatg 1680 
ttccactacc tgcgtgctca ggaattcgaa cacggcaaat cccgtatcgc tctgaccaac 1740 
tccgttaacg aagctctgct gaacccgtcc cgtgtttaca ccttcttctc ctccgactac 1800 
gttaagaagg ttaacaaagc taccgaagct gctatgttcc tgggctgggt tgaacagctg 1860 
gtttacgact tcaccgacga aacctccgaa gtttccacca ccgacaagat tgctgacatc 1920 
accatcatta tcccgtacat cggcccggct ctgaacatcg gcaacatgct gtacaaagac 1980 
gacttcgttg gcgctctgat cttctccggc gctgttatcc tgctggaatt catcccggaa 2040 
atcgctatcc cggttctggg caccttcgct ctggtttcct acatcgctaa caaagttctg 2100 
accgttcaga ccatcgacaa cgctctgtcc aaacgtaacg agaagtggga cgaagtttac 2160 
aaatacatcg ttaccaactg gctggctaaa gttaacaccc agatcgacct gatccgtaag 2220 
aagatgaaag aagctctgga gaaccaggct gaagctacca aagctatcat caactaccag 2280 
tacaaccagt acaccgaaga ggaaaagaac aacatcaact tcaacatcga cgacctgtcc 2340 
tccaaactga acgaatccat caacaaagct atgatcaaca tcaacaaatt cctgaaccag 2400 
tgctccgttt cctacctgat gaactccatg atcccgtacg gcgttaaacg tctggaagac 2460 
ttcgacgctt ccctgaaaga cgctctgctg aaatacatct acgacaaccg tggcaccctg 2520 
atcggccagg ttgaccgtct gaaagacaaa gttaacaaca ccctgtccac cgacatcccg 2580 
ttccagctgt ccaaatacgt tgacaaccag cgtctgctgt ccaccttcac cgaatacatc 2640 
aagaacatca tcaacacctc catcctgaac ctgcgttacg aatccaacca cctgatcgac 2700 
ctgtcccgtt acgcttccaa gattaacatc ggctccaaag ttaacttcga cccgatcgac 2760 
aagaaccaga tccagctgtt caacctggaa tcctccaaga ttgaagttat cctgaagaac 2820 
gctatcgttt acaactccat gtacgagaac ttctccacct ccttctggat ccgtatcccg 2880 
aaatacttca actccatctc cctgaacaac gaatacacca tcatcaactg catggaaaac 2940 
aactccggct ggaaagtttc cctgaactac ggcgaaatca tctggaccct gcaggacacc 3000 
caggaaatca aacagcgtgt tgttttcaaa tactcccaga tgatcaacat ctccgactac 3060 
atcaaccgtt ggatcttcgt taccatcacc aacaaccgtc tgaacaactc caaaatctac 3120 
atcaacggcc gtctgatcga ccagaaaccg atctccaacc tgggcaacat ccacgcttcc 3180 
aacaacatca tgttcaaact ggacggctgc cgtgacaccc accgttacat ctggatcaaa 3240 
tacttcaacc tgttcgacaa agaactgaac gagaaggaaa tcaaagacct gtacgacaac 3300 
cagtccaact ccggcatcct gaaagacttc tggggcgact acctgcagta tgacaaaccg 3360 
tactacatgc tgaacctgta cgacccgaac aaatacgttg acgttaacaa cgttggcatc 3420 
cgtggctaca tgtacctgaa aggcccgcgt ggctccgtta tgaccaccaa catctacctg 3480 
aactcctccc tgtaccgtgg caccaaattc atcatcaaga agtacgcttc cggcaacaaa 3540 
gacaacatcg ttcgtaacaa cgaccgtgtt tacatcaacg ttgtagttaa gaacaaagaa 3600 
taccgtctgg ctaccaacgc ttcccaggct ggcgttgaga agattctgtc cgctctggaa 3660 
atcccggacg taggcaacct gtcccaagtt gtagttatga aatccaagaa cgaccagggc 3720 
atcaccaaca agtgcaaaat gaacctgcag gacaacaacg gcaacgacat cggcttcatc 3780 
ggcttccacc agttcaacaa catcgctaaa ctggttgctt ccaactggta caaccgtcag 3840 
atcgaacgtt cctcccgtac cctgggctgc tcctgggaat tcatcccggt tgacgacggc 3900 
tggggcgaac gtccgctgta a 3921 

<210> 149 
<211> 3903 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<221> mat_peptide 
<222> {!)... (3900) 

<223> Epcpression optimized sequence encoding 
BoNTA-TD-PAR3FactorXa 

<400> 149 

atgccgttcg ttaacaaaca gttcaactac aaagacccgg ttaacggcgt tgacatcgct 60 
tacatcaaaa tcccgaacgc tggccagatg cagccggtta aagctttcaa aatccacaac 120 
aaaatctggg taatcccgga acgtgacacc ttcaccaacc cggaagaagg cgacctgaac 180 
ccgccgccgg aagctaaaca ggttccggtt tcctactacg actccaccta cctgtccacc 240 
gacaacgaga aggacaacta cctgaaaggc gttaccaaac tgttcgaacg tatctactcc 300 
accgacctgg gccgtatgct gctgacctcc atcgttcgtg gcatcccgtt ctggggcggc 360 
tccaccatcg acaccgaact gaaagttatc gacaccaact gcatcaacgt tatccagccg 420 
gacggctcct accgttccga agaactgaac ctggttatca tcggcccgtc cgctgacatc 480 
atccagttcg aatgcaaatc cttcggccac gaagttctga acctgacccg taacggctac 540 
ggctccaccc agtacatccg tttctccccg gacttcacct tcggcttcga agaatccctg 600 
gaagttgaca ccaacccgct gctgggcgct ggcaaattcg ctaccgaccc ggctgttacc 660 
ctggctcacg aactgatcca cgctggccac cgtctgtacg gcatcgctat caacccgaac 720 
cgtgttttca aagttaacac caacgcttac tacgaaatgt ccggcctgga agtttccttc 780 
gaagaactgc gtaccttcgg cggccacgac gctaaattca tcgactccct gcaggaaaac 840 
gaattccgtc tgtactatta caacaaattc aaagacatcg cttccaccct gaacaaagct 900 
aaatccatcg ttggcaccac cgcttccctg cagtacatga agaacgtttt caaagagaag 960 
tacctgctgt ccgaagacac ctccggcaaa ttctccgttg acaaactgaa attcgacaaa 1020 
ctgtacaaaa tgctgaccga aatctacacc gaagacaact tcgttaaatt cttcaaagtt 1080 
ctgaaccgta aaacctacct gaacttcgac aaagctgttt tcaaaatcaa catcgttccg 1140 
aaagttaact acaccatcta cgacggcttc aacctgcgta acaccaacct ggctgctaac 1200 
ttcaacggcc agaacaccga aatcaacaac atgaacttca ccaaactgaa gaacttcacc 1260 
ggcctgttcg aattctacaa actgctgtgc gttcgtggca tcatcacctc caaaaccaaa 1320 
tccctgatcg aaggccgtac cttccgtggc gctccggctc tgaacgacct gtgcatcaaa 1380 
gttaacaact gggacctgtt cttctccccg tccgaagaca acttcaccaa cgacctgaac 1440 
aaaggcgaag aaatcacctc cgacaccaac atcgaagctg ctgaagaaaa catctccctg 1500 
gacctgatcc agcagtacta cctgaccttc aacttcgaca acgaaccgga aaacatctcc 1560 
atcgagaacc tgtcctccga catcatcggc cagctggaac tgatgccgaa catcgaacgt 1620 
ttcccgaacg gcaagaagta tgaactggac aaatacacca tgttccacta cctgcgtgct 1680 
caggaattcg aacacggcaa atcccgtatc gctctgacca actccgttaa cgaagctctg 1740 
ctgaacccgt cccgtgttta caccttcttc tcctccgact acgttaagaa ggttaacaaa 1800 
gctaccgaag ctgctatgtt cctgggctgg gttgaacagc tggtttacga cttcaccgac 1860 
gaaacctccg aagtttccac caccgacaaa atcgctgaca tcaccatcat tatcccgtac 1920 
atcggcccgg ctctgaacat cggcaacatg ctgtacaaag acgacttcgt tggcgctctg 1980 
atcttctccg gcgctgttat cctgctggaa ttcatcccgg aaatcgctat cccggttctg 2040 
ggcaccttcg ctctggtttc ctacatcgct aacaaagttc tgaccgttca gaccatcgac 2100 
aacgctctgt ccaaacgtaa cgagaagtgg gacgaagttt acaaatacat cgttaccaac 2160 
tggctggcta aagttaacac ccagatcgac ctgatccgta agaagatgaa agaagctctg 2220 
gagaaccagg ctgaagctac caaagctatc atcaactacc agtacaacca gtacaccgaa 2280 
gaggaaaaga acaacatcaa cttcaacatc gacgacctgt cctccaaact gaacgaatcc 2340 
atcaacaaag ctatgatcaa catcaacaaa ttcctgaacc agtgctccgt ttcctacctg 2400 
atgaactcca tgatcccgta cggcgttaaa cgtctggaag acttcgacgc ttccctgaaa 2460 
gacgctctgc tgaaatacat ctacgacaac cgtggcaccc tgatcggcca ggttgaccgt 2520 
ctgaaagaca aagttaacaa caccctgtcc accgacatcc cgttccagct gtccaaatac 2580 
gttgacaacc agcgtctgct gtccaccttc accgaataca tcaagaacat catcaacacc 2640 
tccatcctga acctgcgtta cgaatccaac cacctgatcg acctgtcccg ttacgcttcc 2700 
aaaatcaaca tcggctccaa agttaacttc gacccgatcg acaagaacca gatccagctg 2760 
ttcaacctgg aatcctccaa aatcgaagtt atcctgaaga acgctatcgt ttacaactcc 2820 
atgtacgaaa acttctccac ctccttctgg atccgtatcc cgaaatactt caactccatc 2880 
tccctgaaca acgaatacac catcatcaac tgcatggaaa acaactccgg ctggaaagtt 2940 
tccctgaact acggcgaaat catctggacc ctgcaggaca cccaggaaat caaacagcgt 3000 
gttgttttca aatactccca gatgatcaac atctccgact acatcaaccg ttggatcttc 3060 
gttaccatca ccaacaaccg tctgaacaac tccaaaatct acatcaacgg ccgtctgatc 3120 
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gaccagaaac cgatctccaa cctgggcaac 
ctggacggct gccgtgacac ccaccgttac 
aaagaactga acgagaagga aatcaaagac 
ctgaaagact tctggggcga ctacctgcag 
tacgacccga acaaatacgt tgacgttaac 
aaaggcccgc gtggctccgt tatgaccacc 
ggcaccaaat tcatcatcaa gaagtacgct 
aacgaccgtg tttacatcaa cgttgtagtt 
gcttcccagg ctggcgttga gaagattctg 
ctgagccaag ttgtagttat gaaatccaag 
atgaacctgc aggacaacaa cggcaacgac 
aacatcgcta aactggttgc ttccaactgg 
accctgggct gctcctggga attcatcccg 
taa 



atccacgctt ccaacaacat catgttcaaa 3180 
atctggatca aatacttcaa cctgttcgac 3240 
ctgtacgaca accagtccaa ctccggcatc 3300 
tatgacaaac cgtactacat gctgaacctg 3360 
aacgttggca tccgtggcta catgtacctg 3420 
aacatctacc tgaactcctc cctgtaccgt 3480 
tccggcaaca aagacaacat cgttcgtaac 3540 
aagaacaaag aataccgtct ggctaccaac 3600 
tccgctctgg aaatcccgga cgttggcaac 3660 
aacgaccagg gcatcaccaa caagtgcaag 3720 
atcggcttca tcggcttcca ccagttcaac 3780 
tacaaccgtc agatcgaacg ttcctcccgt 3840 
gttgacgacg gctggggcga acgtccgctg 3900 

3903 



<210> 150 
<211> 3921 
<212> DNA 

<213> Artificial Sequence 



<220> 

<221> mat^peptide 
<222> (1)...(3918) 

<223> Expression optiitiized sequence encoding 
BoNTA-TD-PAR4throinbin 



<400> 150 

atgccgttcg ttaacaaaca gttcaactac 
tacatcaaaa tcccgaacgc tggccagatg 
aaaatctggg taatcccgga acgtgacacc 
ccgccgccgg aagctaaaca ggttccggtt 
gacaacgaga aggacaacta cctgaaaggc 
accgacctgg gccgtatgct gctgacctcc 
tccaccatcg acaccgaact gaaagttatc 
gacggctcct accgttccga agaactgaac 
atccagttcg aatgcaaatc cttcggccac 
ggctccaccc agtacatccg tttctctccg 
gaagttgaca ccaacccgct gctgggcgct 
ctggctcacg aactgatcca cgctggccac 
cgtgttttca aagttaacac caacgcttac 
gaagaactgc gtaccttcgg cggccacgac 
gaattccgtc tgtactatta caacaaattc 
aaatccatcg ttggcaccac cgcttccctg 
tacctgctgt ccgaagacac ctccggcaaa 
ctgtacaaaa tgctgaccga aatctacacc 
ctgaaccgta aaacctacct gaacttcgac 
aaagttaact acaccatcta cgacggcttc 
ttcaacggcc agaacaccga aatcaacaac 
ggcctgttcg aattctacaa actgctgtgc 
tccctgccgc gtggctaccc gggccaggtt 
aacgacctgt gcatcaaagt taacaactgg 
ttcaccaacg acctgaacaa aggcgaagaa 
gaagaaaaca tctccctgga cctgatccag 
gaaccggaaa acatctccat cgaaaacctg 
atgccgaaca tcgaacgttt cccgaacggc 
ttccactacc tgcgtgctca ggaattcgaa 
tccgttaacg aagctctgct gaacccgtcc 
gttaagaagg ttaacaaagc taccgaagct 
gtttacgact tcaccgacga aacctccgaa 



aaagacccgg ttaacggcgt tgacatcgct 60 
cagccggtta aagctttcaa aatccacaac 120 
ttcaccaacc cggaagaagg cgacctgaac 180 
tcctactacg actccaccta cctgtccacc 240 
gttaccaaac tgttcgaacg tatctactcc 300 
atcgttcgtg gcatcccgtt ctggggcggc 360 
gacaccaact gcatcaaagt tatccagccg 420 
ctggttatca tcggcccgtc cgctgacatc 480 
gaagttctga acctgacccg taacggctac 540 
gacttcacct tcggcttcga agaatccctg 600 
ggcaaattcg ctaccgaccc ggctgttacc 660 
cgtctgtacg gcatcgctat caacccgaac 720 
tacgaaatgt ccggcctgga agtttccttc 780 
gctaaattca tcgactccct gcaggaaaac 840 
aaagacatcg cttccaccct gaacaaagct 900 
cagtacatga agaacgtttt caaagagaag 960 
ttctccgttg acaaactgaa attcgacaaa 1020 
gaagacaact tcgttaaatt cttcaaagtt 1080 
aaagctgttt tcaaaatcaa catcgttccg 1140 
aacctgcgta acaccaacct ggctgctaac 1200 
atgaacttca ccaaactgaa gaacttcacc 1260 
gttcgtggca tcatcacctc caaaaccaaa 1320 
tgcgctaacg actccgacac cctggctctg 1380 
gacctgttct tctccccgtc cgaagacaac 1440 
atcacctccg acaccaacat cgaagctgct 1500 
cagtactacc tgaccttcaa cttcgacaac 1560 
tcctccgaca tcatcggcca gctggaactg 1620 
aagaagtatg aactggacaa atacaccatg 1680 
cacggcaaat cccgtatcgc tctgaccaac 1740 
cgtgtttaca ccttcttctc ctccgactac 1800 
gctatgttcc tgggctgggt tgaacagctg 1860 
gtttccacca ccgacaaaat cgctgacatc 1920 
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accatcatta tcccgtacat cggcccggct ctgaacatcg gcaacatgct gtacaaagac 1980 
gacttcgttg gcgctctgat cttctccggc gctgttatcc tgctggaatt catcccggaa 2040 
atcgctatcc cggttctggg caccttcgct ctggtttcct acatcgctaa caaagttctg 2100 
accgttcaga ccatcgacaa cgctctgtcc aaacgtaacg agaagtggga cgaagtttac 2160 
aaatacatcg ttaccaactg gctggctaaa gttaacaccc agatcgacct gatccgtaag 2220 
aagatgaaag aagctctgga gaaccaggct gaagctacca aagctatcat caactaccag 2280 
tacaaccagt acaccgaaga ggaaaagaac aacatcaact tcaacatcga cgacctgtcc 2340 
tccaaactga acgaatccat caacaaagct atgatcaaca tcaacaaatt cctgaaccag 2400 
tgctccgttt cctacctgat gaactccatg atcccgtacg gcgttaaacg tctggaagac 2460 

ttcgacgctt ccctgaaaga cgctctgctg aaatacatct acgacaaccg tggcaccctg 2520 
atcggccagg ttgaccgtct gaaagacaaa gttaacaaca ccctgtccac cgacatcccg 2580 
ttccagctgt ccaaatacgt tgacaaccag cgtctgctgt ccaccttcac cgaatacatc 2640 
aagaacatca tcaacacctc catcctgaac ctgcgttacg aatccaacca cctgatcgac 2700 
ctgtcccgtt acgcttccaa aatcaacatc ggctccaaag ttaacttcga cccgatcgac 2760 
aagaaccaga tccagctgtt caacctggaa tcctccaaaa tcgaagttat cctgaagaac 2820 
gctatcgttt acaactccat gtacgaaaac ttctccacct ccttctggat ccgtatcccg 2880 
aaatacttca actccatctc cctgaacaac gaatacacca tcatcaactg catggaaaac 2940 
aactccggct ggaaagtttc cctgaactac ggcgaaatca tctggaccct gcaggacacc 3000 
caggaaatca aacagcgtgt tgttttcaaa tactcccaga tgatcaacat ctccgactac 3060 
atcaaccgtt ggatcttcgt taccatcacc aacaaccgtc tgaacaactc caaaatctac 3120 
atcaacggcc gtctgatcga ccagaaaccg atctccaacc tgggcaacat ccacgcttcc 3180 
aacaacatca tgttcaaact ggacggctgc cgtgacaccc accgttacat ctggatcaaa 3240 
tacttcaacc tgttcgacaa agaactgaac gagaaggaaa tcaaagacct gtacgacaac 3300 
cagtccaact ccggcatcct gaaagacttc tggggcgact acctgcagta tgacaaaccg 3360 
tactacatgc tgaacctgta cgacccgaac aaatacgttg acgttaacaa cgttggcatc 3420 
cgtggctaca tgtacctgaa aggcccgcgt ggctccgtta tgaccaccaa catctacctg 3480 
aactcctccc tgtaccgtgg caccaaattc atcatcaaga agtacgcttc cggcaacaaa 3540 
gacaacatcg ttcgtaacaa cgaccgtgtt tacatcaacg ttgtagttaa gaacaaagaa 3600 
taccgtctgg ctaccaacgc ttcccaggct ggcgttgaga agattctgtc cgctctggaa 3660 
atcccggacg ttggcaacct gtcccaagtt gtagttatga aatccaagaa cgaccagggc 3720 
atcaccaaca agtgcaaaat gaacctgcag gacaacaacg gcaacgacat cggcttcatc 3780 
ggcttccacc agttcaacaa catcgctaaa ctggttgctt ccaactggta caaccgtcag 3840 
atcgaacgtt cctcccgtac cctgggctgc tcctgggaat tcatcccggt tgacgacggc 3900 
tggggcgaac gtccgctgta a 3921 

<210> 151 
<211> 3903 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat^eptide 
<222> (1) . . . (3900) 

<223> Expression optiioized sequence encoding 
BoNTA-TD-PAR4FactorXa 

<400> 151 

atgccgttcg ttaacaaaca gttcaactac aaagacccgg ttaacggcgt tgacatcgct 60 

tacatcaaaa tcccgaacgc tggccagatg cagccggtta aagctttcaa aatccacaac 120 

aaaatctggg taatcccgga acgtgacacc ttcaccaacc cggaagaagg cgacctgaac 180 

ccgccgccgg aagctaaaca ggttccggtt tcctactacg actccaccta cctgtccacc 240 

gacaacgaga aggacaacta cctgaaaggc gttaccaaac tgttcgaacg tatctactcc 300 

accgacctgg gccgtatgct gctgacctcc atcgttcgtg gcatcccgtt ctggggcggc 360 

tccaccatcg acaccgaact gaaagttatc gacaccaact gcatcaacgt tatccagccg 420 

gacggctcct accgttccga agaactgaac ctggttatca tcggcccgtc cgctgacatc 480 

atccagttcg aatgcaaatc cttcggccac gaagttctga acctgacccg taacggctac 540 

ggctccaccc agtacatccg tttctctccg gacttcacct tcggcttcga agaatccctg 600 

gaagttgaca ccaacccgct gctgggcgct ggcaaattcg ctaccgaccc ggctgttacc 660 
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ctggctcacg aactgatcca cgctggccac 
cgtgttttca aagttaacac caacgcttac 
gaagaactgc gtaccttcgg cggccacgac 
gaattccgtc tgtactatta caacaaattc 
aaatccatcg ttggcaccac cgcttccctg 
tacctgctgt ccgaagacac ctccggcaaa 
ctgtacaaga tgctgaccga aatctacacc 
ctgaaccgta aaacctacct gaacttcgac 
aaagttaact acaccatcta cgacggcttc 
ttcaacggcc agaacaccga aatcaacaac 
ggcctgttcg aattctacaa actgctgtgc 
tccctgatcg aaggccgtgg ctacccgggc 
gttaacaact gggacctgtt cttctctccg 
aaaggcgaag aaatcacctc cgacaccaac 
gacctgatcc agcagtacta cctgaccttc 
atcgagaacc tgtcctccga catcatcggc 
ttcccgaacg gcaagaagta tgaactggac 
caggaattcg aacacggcaa atcccgtatc 
ctgaacccgt cccgtgttta caccttcttc 
gctaccgaag ctgctatgtt cctgggctgg 
gaaacctccg aagtttccac caccgacaaa 
atcggcccgg ctctgaacat cggcaacatg 
atcttctccg gcgctgttat cctgctggaa 
ggcaccttcg ctctggtttc ctacatcgct 
aacgctctgt ccaaacgtaa cgagaagtgg 
tggctggcta aagttaacac ccagatcgac 
gaaaaccagg ctgaagctac caaagctatc 
gaggaaaaga acaacatcaa cttcaacatc 
atcaacaaag ctatgatcaa catcaacaaa 
atgaactcca tgatcccgta cggcgttaaa 
gacgctctgc tgaaatacat ctacgacaac 
ctgaaagaca aagttaacaa caccctgtcc 
gttgacaacc agcgtctgct gtccaccttc 
tccatcctga acctgcgtta cgaatccaac 
aaaatcaaca tcggctccaa agttaacttc 
ttcaacctgg aatcctccaa aatcgaagtt 
atgtacgaaa acttctccac ctccttctgg 
tccctgaaca acgaatacac catcatcaac 
tccctgaact acggcgaaat catctggacc 
gttgttttca aatactccca gatgatcaac 
gttaccatca ccaacaaccg tctgaacaac 
gaccagaaac cgatctccaa cctgggcaac 
ctggacggct gccgtgacac ccaccgttac 
aaagaactga acgagaagga aatcaaagac 
ctgaaagact tctggggcga ctacctgcag 
tacgacccga acaaatacgt tgacgttaac 
aaaggcccgc gtggctccgt tatgaccacc 
ggcaccaaat tcatcatcaa gaagtacgct 
aacgaccgtg tttacatcaa cgttgtagtt 
gcttcccagg ctggcgttga gaagattctg 
ctgtcccaag ttgtagttat gaaatccaag 
atgaacctgc aggacaacaa cggcaacgac 
aacatcgcta aactggttgc ttccaactgg 
accctgggct gctcctggga attcatcccg 
taa 



cgtctgtacg gcatcgctat caacccgaac 720 
tacgaaatgt ccggcctgga agtttccttc 780 
gctaaattca tcgactccct gcaggaaaac 840 
aaagacatcg cttccaccct gaacaaagct 900 
cagtacatga agaacgtttt caaagagaag 960 
ttctccgttg acaaactgaa attcgacaaa 1020 
gaagacaact tcgttaaatt cttcaaagtt 1080 
aaagctgttt tcaaaatcaa catcgttccg 1140 
aacctgcgta acaccaacct ggctgctaac 1200 
atgaacttca ccaaactgaa gaacttcacc 1260 
gttcgtggca tcatcacctc caaaaccaaa 1320 
caggttgctc tgaacgacct gtgcatcaaa 1380 
tccgaagaca acttcaccaa cgacctgaac 1440 
atcgaagctg ctgaagaaaa catctccctg 1500 
aacttcgaca acgaaccgga aaacatctcc 1560 
cagctggaac tgatgccgaa catcgaacgt 1620 
aaatacacca tgttccacta cctgcgtgct 1680 
gctctgacca actccgttaa cgaagctctg 1740 
tcctccgact acgttaagaa ggttaacaaa 1800 
gttgaacagc tggtttacga cttcaccgac 1860 
atcgctgaca tcaccatcat tatcccgtac 1920 
ctgtacaaag acgacttcgt tggcgctctg 1980 
ttcatcccgg aaatcgctat cccggttctg 2040 
aacaaagttc tgaccgttca gaccatcgac 2100 
gacgaagttt acaaatacat cgttaccaac 2160 
ctgatccgta agaagatgaa agaagctctg 2220 
atcaactacc agtacaacca gtacaccgaa 2280 
gacgacctgt cctccaaact gaacgaatcc 2340 
ttcctgaacc agtgctccgt ttcctacctg 2400 
cgtctggaag acttcgacgc ttccctgaaa 2460 
cgtggcaccc tgatcggcca ggttgaccgt 2520 
accgacatcc cgttccagct gtccaaatac 2580 
accgaataca tcaagaacat catcaacacc 2640 
cacctgatcg acctgtcccg ttacgcttcc 2700 
gacccgatcg acaagaacca gatccagctg 2760 
atcctgaaga acgctatcgt ttacaactcc 2820 
atccgtatcc cgaaatactt caactccatc 2880 
tgcatggaaa acaactccgg ctggaaagtt 2940 
ctgcaggaca cccaggaaat caaacagcgt 3000 
atctccgact acatcaaccg ttggatcttc 3060 
tccaaaatct acatcaacgg ccgtctgatc 3120 
atccacgctt ccaacaacat catgttcaaa 3180 
atctggatca aatacttcaa cctgttcgac 3240 
ctgtacgaca accagtccaa ctccggcatc 3300 
tatgacaaac cgtactacat gctgaacctg 3360 
aacgttggca tccgtggcta catgtacctg 3420 
aacatctacc tgaactcctc cctgtaccgt 3480 
tccggcaaca aagacaacat cgttcgtaac 3540 
aagaacaaag aataccgtct ggctaccaac 3600 
tccgctctgg aaatcccgga cgttggcaac 3660 
aacgaccagg gcatcaccaa caagtgcaaa 3720 
atcggcttca tcggcttcca ccagttcaac 3780 
tacaaccgtc agatcgaacg ttcctcccgt 3840 
gttgacgacg gctggggcga acgtccgctg 3900 

3903 



<210> 152 
<211> 3990 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<221> mat_peptide 
<222> (1)...(3987) 

<223> Expression optimized sequence encoding 
BoNTA-BD- PARlThrombin 

<400> 152 

atgccgttcg ttaacaaaca gttcaactac aaagacccgg ttaacggcgt tgacatcgct 60 
tacatcaaaa tcccgaacgc tggccagatg cagccggtta aagctttcaa gattcacaac 120 
aaaatctggg taatcccgga acgtgacacc ttcaccaacc cggaagaagg cgacctgaac 180 
ccgccgccgg aagctaaaca ggttccggtt tcctactacg actccaccta cctgtccacc 240 
gacaacgaga aggacaacta cctgaaaggc gttaccaaac tgttcgaacg tatctactcc 300 
actgacctgg gccgtatgct gctgacctcc atcgttcgtg gcatcccgtt ctggggcggc 360 
tccaccatcg acaccgaact gaaagttatc gacaccaact gcatcaacgt tatccagccg 420 
gacggctcct accgttccga agaactgaac ctggttatca tcggcccgtc cgctgacatc 480 
atccagttcg aatgcaaatc cttcggccac gaagttctga acctgacccg taacggctac 540 
ggctccaccc agtacatccg tttctctccg gacttcacct tcggcttcga agaatccctg 600 
gaagttgaca ccaacccgct gctgggcgct ggcaaattcg ctaccgaccc ggctgttacc 660 
ctggctcacg aactgatcca cgctggccac cgtctgtacg gcatcgctat caacccgaac 720 
cgtgttttca aagttaacac caacgcttac tacgaaatgt ccggcctgga agtttccttc 780 
gaagaactgc gtaccttcgg cggccacgac gctaaattca tcgactccct gcaggaaaac 840 

gaattccgtc tgtactatta caacaaattc aaagacatcg cttccaccct gaacaaagct 900 
aaatccatcg ttggcaccac cgcttccctg cagtacatga agaacgtttt caaagagaag 960 
tacctgctgt ccgaagacac ctccggcaaa ttctccgttg acaaactgaa attcgacaaa 1020 
ctgtacaaga tgctgaccga aatctacacc gaagacaact tcgttaaatt cttcaaagtt 1080 
ctgaaccgta aaacctacct gaacttcgac aaagctgttt tcaaaatcaa catcgttccg 1140 
aaagttaact acaccatcta cgacggcttc aacctgcgta acaccaacct ggctgctaac 1200 
ttcaacggcc agaacaccga aatcaacaac atgaacttca ccaaactgaa gaacttcacc 1260 
ggcctgttcg aattctacaa actgctgtgc gttcgtggca tcatcacctc caaaaccaaa 1320 
tccctgccgc gttccttcct gctgcgtaac ccgaacgaca aatacgaacc gttcgctctg 1380 
aacgacctgt tcaccgaata catcaagaac atcatcaaca cctccatcct gaacctgcgt 1440 
tacgaatcca accacctgat cgacctgtcc cgttacgctt ccaaaatcaa catcggctcc 1500 
aaagttaact tcgacccgat cgacaagaac cagatccagc tgttcaacct ggaatcctcc 1560 
aaaatcgaag ttatcctgaa gaacgctatc gtttacaact ccatgtacga aaacttctcc 1620 
acctccttct ggatccgtat cccgaaatac ttcaactcca tctccctgaa caacgaatac 1680 
accatcatta actgcatgga aaacaactcc ggctggaaag tttccctgaa ctacggcgaa 1740 
atcatctgga ccctgcagga cacccaggaa atcaaacagc gtgttgtttt caaatactcc 1800 
cagatgatta acatctccga ctacatcaac cgttggatct tcgttaccat caccaacaac 1860 
cgtctgaaca actccaaaat ctacatcaac ggccgtctga tcgaccagaa accgatctcc 1920 
aacctgggca acatccacgc ttccaacaac atcatgttca aactggacgg ctgccgtgac 1980 
acccaccgtt acatctggat caaatacttc aacctgttcg acaaagaact gaacgagaag 2040 
gaaatcaaag acctgtacga caaccagtcc aactccggca tcctgaaaga cttctggggc 2100 
gactacctgc agtatgacaa accgtactac atgctgaacc tgtacgaccc gaacaaatac 2160 
gttgacgtta acaacgttgg catccgtggc tacatgtacc tgaaaggccc gcgtggctcc 2220 
gttatgacca ccaacatcta cctgaactcc tccctgtacc gtggcaccaa attcatcatc 2280 
aagaagtacg cttccggcaa caaagacaac atcgttcgta acaacgaccg tgtttacatc 2340 
aacgttgtag ttaagaacaa agaataccgt ctggctacca acgcttccca ggctggcgtt 2400 
gagaagattc tgtccgctct ggaaatcccg gacgttggca acctgtccca agttgtagtt 2460 
atgaaatcca agaacgacca gggcatcacc aacaaatgca agatgaacct gcaggacaac 2520 
aacggcaacg acatcggctt catcggcttc caccagttca acaacatcgc taaactggtt 2580 
gcttccaact ggtacaaccg tcagattgaa cgtagctccc gtaccctggg ctgtagctgg 2640 
gaattcatcc cggttgacga cggctggggt gaacgtccgc tggctctggc tggcggtggc 2700 
ggtagcggcg gtggcggttc cggcggtggc ggttccgctc tggttctgca gtgcatcaaa 2760 
gttaacaact gggacctgtt cttctctccg tctgaagaca acttcaccaa cgacctgaac 2820 
aaaggcgaag aaatcacctc cgacaccaac atcgaagctg ctgaagagaa catctccctg 2880 
gacctgatcc agcagtacta cctgaccttc aacttcgaca acgaaccggsi gaacatctcc 2940 
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atcgaaaacc tgtcctccga catcatcggc 
ttcccgaacg gcaagaagta tgaactggac 
caggaattcg aacacggcaa atcccgtatc 
ctgaacccgt cccgtgttta caccttcttc 
gctaccgaag ctgctatgtt cctgggctgg 
gaaacctccg aagtttccac caccgacaaa 
atcggcccgg ctctgaacat cggcaacatg 
atcttctccg gcgctgttat cctgctggaa 
ggcaccttcg ctctggtttc ctacatcgct 
aacgctctgt ccaaacgtaa cgagaagtgg 
tggctggcta aagttaacac ccagatcgac 
gaaaaccagg ctgaagctac caaagctatc 
gaagagaaga acaacatcaa cttcaacatc 
atcaacaaag ctatgatcaa catcaacaaa 
atgaactcca tgatcccgta cggcgttaaa 
gacgctctgc tgaaatacat ctacgacaac 
ctgaaagaca aagttaacaa caccctgtcc 
gttgacaacc agcgtctgct gtccacctaa 

<210> 153 
<211> 3972 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat^peptide 
<222> (1)...(3969) 
<223> Expression optimized sequence encoding 
BoNTA-BD- PARI Fac t orXa 

<400> 153 

atgccgttcg ttaacaaaca gttcaactac aaagacccgg ttaacggcgt tgacatcgct 60 
tacatcaaaa tcccgaacgc tggccagatg cagccggtta aagctttcaa aatccacaac 120 
aaaatctggg taatcccgga acgtgacacc ttcaccaacc cggaagaagg cgacctgaac 180 
ccgccgccgg aagctaaaca ggttccggtt tcctactacg actccaccta cctgtccacc 240 
gacaacgaga aggacaacta cctgaaaggc gttaccaaac tgttcgaacg tatctactcc 300 
accgacctgg gccgtatgct gctgactagc atcgttcgtg gcatcccgtt ctggggcggc 360 
tccaccatcg acaccgaact gaaagttatc gacaccaact gcatcaacgt tatccagccg 420 
gacggctcct accgttccga agaactgaac ctggttatca tcggcccgtc cgctgacatc 480 
atccagttcg aatgcaaatc cttcggccac gaagttctga acctgacccg taacggctac 540 
ggctccaccc agtacatccg tttctccccg gacttcacct tcggcttcga agaatccctg 600 
gaagttgaca ccaacccgct gctgggcgct ggtaaattcg ctaccgaccc ggctgttacc 660 
ctggctcacg aactgatcca cgctggccac cgtctgtacg gcatcgctat caacccgaac 720 
cgtgttttca aagttaacac caacgcttac tacgaaatgt ccggcctgga agtttccttc 780 
gaagaactgc gtaccttcgg cggccacgac gctaaattca tcgactccct gcaggaaaac 840 
gaattccgtc tgtactatta caacaaattc aaagacatcg cttccaccct gaacaaagct 900 
aaatccatcg ttggcaccac cgcttccctg cagtacatga agaacgtttt caaagagaag 960 
tacctgctgt ccgaagacac ctccggcaaa ttctccgttg acaaactgaa attcgacaaa 1020 
ctgtacaaaa tgctgaccga aatctacacc gaagacaact tcgttaaatt cttcaaagtt 1080 
ctgaaccgta aaacctacct gaacttcgac aaagctgttt tcaaaatcaa catcgttccg 1140 
aaagttaact acaccatcta cgacggcttc aacctgcgta acaccaacct ggctgctaac 1200 
ttcaacggcc agaacaccga aatcaacaac atgaacttca ccaaactgaa gaacttcacc 1260 
ggcctgttcg aattctacaa actgctgtgc gttcgtggca tcatcacctc caaaaccaaa 1320 
tccctgatcg aaggccgttc cttcctgctg cgtaacgctc tgaacgacct gttcaccgaa 1380 
tacatcaaga acatcatcaa cacctccatc ctgaacctgc gttacgaatc caaccacctg 1440 
atcgacctgt cccgttacgc ttccaaaatc aacatcggct ccaaagttaa cttcgacccg 1500 
atcgacaaga accagatcca gctgttcaac ctggaatcct ccaaaatcga agttatcctg 1560 
aagaacgcta tcgtttacaa ctccatgtac gaaaacttct ccacctcctt ctggatccgt 1620 
atcccgaaat acttcaactc catctccctg aacaacgaat acaccatcat caactgcatg 1680 



cagctggaac tgatgccgaa catcgaacgt 3000 
aaatacacca tgttccacta cctgcgtgct 3060 
gctctgacca actccgttaa cgaagctctg 3120 
tcctccgact acgttaagaa ggttaacaaa 3180 
gttgaacagc tggtttacga cttcaccgac 3240 
atcgctgaca tcaccatcat tatcccgtac 3300 
ctgtacaaag acgacttcgt tggcgctctg 3360 
ttcatcccgg aaatcgctat cccggttctg 3420 
aacaaagttc tgaccgttca gaccatcgac 3480 
gacgaagttt acaaatacat cgttaccaac 3540 
ctgatccgta agaagatgaa agaagctctg 3600 
atcaactacc agtacaacca gtacaccgaa 3560 
gacgacctgt cctccaaact gaacgaatcc 3720 
ttcctgaacc agtgctccgt ttcctacctg 3780 
cgtctggaag acttcgacgc ttccctgaaa 3840 
cgtggcaccc tgatcggcca ggttgaccgt 3900 
accgacatcc cgttccagct gtccaaatac 3960 

3990 
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gaaaacaact ccggctggaa agtttccctg aactacggcg aaatcatctg gaccctgcag 1740 
gacacccagg aaattaaaca gcgtgttgtt ttcaaatact cccagatgat caacatctcc 1800 
gactacatca accgttggat cttcgttacc atcaccaaca accgtctgaa caactccaaa 1860 
atctacatca acggccgtct gatcgaccag aaaccgatct ccaacctggg caacatccac 1920 
gcttccaaca acatcatgtt caaactggac ggctgccgtg acacccaccg ttacatctgg 1980 
atcaaatact tcaacctgtt cgacaaagaa ctgaacgaga aggaaatcaa agacctgtac 2040 
gacaaccagt ccaactccgg catcctgaaa gacttctggg gcgactacct gcagtatgac 2100 
aaaccgtact acatgctgaa cctgtacgac ccgaacaaat acgttgacgt taacaacgtt 2160 
ggcatccgtg gctacatgta cctgaaaggc ccgcgtggct ccgttatgac caccaacatc 2220 
tacctgaact cctccctgta ccgtggcacc aaattcatca tcaagaagta cgcttccggc 2280 
aacaaagaca acatcgttcg taacaacgac cgtgtttaca tcaacgttgt agttaagaac 2340 
aaagaatacc gtctggctac caacgcttcc caggctggcg ttgagaagat tctgagcgct 2400 
ctggaaatcc cggacgttgg caacctgtcc caagttgtag ttatgaaatc caagaacgac 2460 
cagggcatca ccaacaagtg caaaatgaac ctgcaggaca acaacggcaa cgacatcggc 2520 
ttcatcggct tccaccagtt caacaacatc gctaaactgg ttgcttccaa ctggtacaac 2580 
cgtcagatcg aacgttcctc ccgtaccctg ggctgtagct gggaattcat cccggttgac 2640 
gacggctggg gtgaacgtcc gctggctctg gctggcggtg gcggtagcgg cggtggcggt 2700 
agcggcggtg gcggtagcgc tctggttctg cagtgcatca aagttaacaa ctgggacctg 2760 
ttcttctccc cgtccgaaga caacttcacc aacgacctga acaaaggcga agaaatcacc 2820 
tccgacacca acatcgaagc tgctgaagaa aacatctccc tggacctgat ccagcagtac 2880 
tacctgacct tcaacttcga caacgaaccg gaaaacatct ccatcgaaaa cctgtcctcc 2940 
gacatcatcg gccagctgga actgatgccg aacatcgaac gtttcccgaa cggcaagaag 3000 
tatgaactgg acaaatacac catgttccac tacctgcgtg ctcaggaatt cgaacacggc 3060 
aaatcccgta tcgctctgac caactccgtt aacgaagctc tgctgaaccc gtcccgtgtt 3120 
tacaccttct tctcctccga ctacgttaag aaggttaaca aagctaccga agctgctatg 3180 
ttcctgggct gggttgaaca gctggtttac gacttcaccg acgaaacctc cgaagtttcc 3240 
accaccgaca aaatcgctga catcaccatc attatcccgt acatcggccc ggctctgaac 3300 
atcggcaaca tgctgtacaa agacgacttc gttggcgctc tgatcttctc cggcgctgtt 3360 
atcctgctgg aattcatccc ggaaatcgct atcccggttc tgggcacctt cgctctggtt 3420 
tcctacatcg ctaacaaagt tctgaccgtt cagaccatcg acaacgctct gtccaaacgt 3480 
aacgagaagt gggacgaagt ttacaaatac atcgttacca actggctggc taaagttaac 3540 
acccagatcg acctgatccg taagaagatg aaagaagctc tggaaaacca ggctgaagct 3600 
accaaagcta tcatcaacta ccagtacaac cagtacaccg aagaggaaaa gaacaacatc 3660 
aacttcaaca tcgacgacct gtcctccaaa ctgaacgaat ccatcaacaa agctatgatc 3720 
aacatcaaca aattcctgaa ccagtgctcc gtttcctacc tgatgaactc catgatcccg 3780 
tacggcgtta aacgtctgga agacttcgac gcttccctga aagacgctct gctgaaatac 3840 
atctacgaca accgtggcac cctgatcggc caggttgacc gtctgaaaga caaagttaac 3900 
aacaccctgt ccaccgacat cccgttccag ctgtccaaat acgttgacaa ccagcgtctg 3960 
ctgtccacct aa 3972 

<210> 154 
<211> 3990 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> matj>eptide 
<222> (1) . . . (3987) 

<223> Expression optimized sequence encoding 
BONTA-BD-PAR2 trypsin 

<400> 154 

atgccgttcg ttaacaaaca gttcaactac aaagacccgg ttaacggcgt tgacatcgct 60 
tacatcaaaa tcccgaacgc tggccagatg cagccggtta aagctttcaa aatccacaac 120 
aaaatctggg taatcccgga acgtgacacc ttcaccaacc cggaagaagg cgacctgaac 180 
ccgccgccgg aagctaaaca ggttccggtt tcctactacg actccaccta cctgtccacc 240 
gacaacgaga aggacaacta cctgaaaggc gttaccaaac tgttcgaacg tatctactcc 300 
accgacctgg gccgtatgct gctgacctcc atcgttcgtg gcatcccgtt ctggggcggc 360 
tccaccatcg acaccgaact gaaagttatc gacaccaact gcatcaacgt tatccagccg 420 
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gacggctcct accgttccga agaactgaac ctggttatca tcggcccgtc cgctgacatc 480 
atccagttcg aatgcaaatc cttcggccac gaagttctga acctgacccg taacggctac 540 
ggctccaccc agtacatccg tttctccccg gacttcacct tcggcttcga agaatccctg 600 
gaagttgaca ccaacccgct gctgggcgct ggcaaattcg ctaccgaccc ggctgttacc 660 
ctggctcacg aactgatcca cgctggccac cgtctgtacg gcatcgctat caacccgaac 720 
cgtgttttca aagttaacac caacgcttac tacgaaatgt ccggcctgga agtttccttc 780 
gaagaactgc gtaccttcgg cggccacgac gctaaattca tcgactccct gcaggaaaac 840 
gaattccgtc tgtactatta caacaaattc aaagacatcg cttccaccct gaacaaagct 900 
aaatccatcg ttggcaccac cgcttccctg cagtacatga agaacgtttt caaagagaag 960 
tacctgctgt ccgaagacac ctccggcaaa ttctccgttg acaaactgaa attcgacaaa 1020 
ctgtacaaaa tgctgaccga aatctacacc gaagacaact tcgttaaatt cttcaaagtt 1080 
ctgaaccgta aaacctacct gaacttcgac aaagctgttt tcaaaatcaa catcgttccg 1140 
aaagttaact acaccatcta cgacggcttc aacctgcgta acaccaacct ggctgctaac 1200 
ttcaacggcc agaacaccga aatcaacaac atgaacttca ccaaactgaa gaacttcacc 1260 
ggcctgttcg aattctacaa actgctgtgc gttcgtggca tcatcacctc caaaaccaaa 1320 
tccctgggcc gttccctgat cggcaaagtt gacggcacct cccacgttac cggcgctctg 1380 
aacgacctgt tcaccgaata catcaagaac atcatcaaca cctccatcct gaacctgcgt 1440 
tacgaatcca accacctgat cgacctgtcc cgttacgctt ccaaaatcaa catcggctcc 1500 
aaagttaact tcgacccgat cgacaagaac cagatccagc tgttcaacct ggaatcctcc 1560 
aagattgaag ttatcctgaa gaacgctatc gtttacaact ccatgtacga aaacttctcc 1620 
acctccttct ggatccgtat cccgaaatac ttcaactcca tctccctgaa caacgaatac 1680 
accatcatca actgcatgga aaacaactcc ggctggaaag tttccctgaa ctacggcgaa 1740 
atcatctgga ccctgcagga cacccaggaa atcaaacagc gtgttgtttt caaatactcc 1800 
cagatgatca acatctccga ctacatcaac cgttggatct tcgttaccat caccaacaac 1860 
cgtctgaaca actccaaaat ctacatcaac ggccgtctga tcgaccagaa accgatctcc 1920 
aacctgggca acatccacgc ttccaacaac atcatgttca aactggacgg ctgccgtgac 1980 
acccaccgtt acatctggat caaatacttc aacctgttcg acaaagaact gaacgagaag 2040 
gaaatcaaag acctgtacga caaccagtcc aactccggca tcctgaaaga cttctggggc 2100 
gactacctgc agtatgacaa accgtactac atgctgaacc tgtacgaccc gaacaaatac 2160 
gttgacgtta acaacgttgg catccgtggc tacatgtacc tgaaaggccc gcgtggctcc 2220 
gttatgacca ccaacatcta cctgaactcc tccctgtacc gtggcaccaa attcatcatc 2280 
aagaagtacg cttccggcaa caaagacaac atcgttcgta acaacgaccg tgtttacatc 2340 
aacgttgtag ttaagaacaa agaataccgt ctggctacca acgcttccca ggctggcgtt 2400 
gagaagattc tgtccgctct ggaaatcccg gacgttggca acctgtccca agttgttgtt 2460 
atgaaatcca agaacgacca gggcatcacc aacaagtgca agatgaacct gcaggacaac 2520 
aacggcaacg acatcggctt catcggcttc caccagttca acaacatcgc taaactggtt 2580 
gcttccaact ggtacaaccg tcagatcgaa cgttcctccc gtaccctggg ctgctcctgg 2640 
gaattcatcc cggttgacga cggctggggc gaacgtccgc tggctctggc tggcggtggc 2700 
ggttccggcg gtggcggttc cggcggtggc ggttccgctc tggttctgca gtgcatcaaa 2760 
gttaacaact gggacctgtt cttctccccg tccgaagaca acttcaccaa cgacctgaac 2820 
aaaggcgaag aaatcacctc cgacaccaac atcgaagctg ctgaagaaaa catctccctg 2880 
gacctgatcc agcagtacta cctgaccttc aacttcgaca acgaaccgga aaacatctcc 2940 
atcgaaaacc tgtcctccga catcatcggc cagctggaac tgatgccgaa catcgaacgt 3000 
ttcccgaacg gcaagaagta tgaactggac aaatacacca tgttccacta cctgcgtgct 3060 
caggaattcg aacacggcaa atcccgtatc gctctgacca actccgttaa cgaagctctg 3120 
ctgaacccgt cccgtgttta caccttcttc tcctccgact acgttaagaa ggttaacaaa 3180 
gctaccgaag ctgctatgtt cctgggctgg gttgaacagc tggtttacga cttcaccgac 3240 
gaaacctccg aagtttccac caccgacaaa atcgctgaca tcaccatcat tatcccgtac 3300 
atcggcccgg ctctgaacat cggcaacatg ctgtacaaag acgacttcgt tggcgctctg 3360 
atcttctccg gcgctgttat cctgctggaa ttcatcccgg aaatcgctat cccggttctg 3420 
ggcaccttcg ctctggtttc ctacatcgct aacaaagttc tgaccgttca gaccatcgac 3480 
aacgctctgt ccaaacgtaa cgagaagtgg gacgaagttt acaaatacat cgttaccaac 3540 
tggctggcta aagttaacac ccagatcgac ctgatccgta agaagatgaa agaagctctg 3600 
gaaaaccagg ctgaagctac caaagctatc atcaactacc agtacaacca gtacaccgaa 3660 
gaggaaaaga acaacatcaa cttcaacatc gacgacctgt cctccaaact gaacgaatcc 3720 
atcaacaaag ctatgatcaa catcaacaaa ttcctgaacc agtgctccgt ttcctacctg 3780 
atgaactcca tgatcccgta cggcgttaaa cgtctggaag acttcgacgc ttccctgaaa 3840 
gacgctctgc tgaaatacat ctacgacaac cgtggcaccc tgatcggcca ggttgaccgt 3900 
ctgaaagaca aagttaacaa caccctgtcc accgacatcc cgttccagct gtccaaatac 3960 
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gttgacaacc agcgtctgct gtccacctaa 3990 

<210> 155 
<211> 3972 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat_peptide 
<222> (1) ... (3969) 

<223> Expression optimized sequence encoding 
BoNTA-BD-PAR2FactorXa 

<400> 155 

atgccgttcg ttaacaaaca gttcaactac aaagacccgg ttaacggcgt tgacatcgct 60 
tacatcaaaa tcccgaacgc tggccagatg cagccggtta aagctttcaa aatccataac 120 
aagatttggg taatcccgga acgtgacacc ttcaccaacc cggaagaagg tgacctgaac 180 
ccgccgccgg aagctaaaca ggttccggtt tcctactacg actccaccta cctgtccacc 240 
gacaacgaga aggacaacta cctgaaaggc gttaccaaac tgttcgaacg tatctactcc 300 
actgacctgg gccgtatgct gctgacctcc atcgttcgtg gcatcccgtt ctggggcggc 360 
tccaccatcg acaccgaact gaaagttatc gacaccaact gcatcaacgt tatccagccg 420 
gacggctcct accgttccga agaactgaac ctggttatca tcggcccgtc cgctgacatc 480 
atccagttcg aatgcaaatc cttcggccac gaagttctga acctgacccg taacggctac 540 
ggctccaccc agtacatccg tttctctccg gacttcacct tcggcttcga agaatccctg 600 
gaagttgaca ctaacccgct gctgggcgct ggtaaattcg ctaccgaccc ggctgtaacc 660 
ctggctcacg aactgatcca cgctggccac cgtctgtacg gcatcgctat caacccgaac 720 
cgtgttttca aagttaacac caacgcttac tacgaaatgt ccggcctgga agtttccttc 780 
gaagaactgc gtaccttcgg cggccacgac gctaaattca tcgactccct gcaggaaaac 840 
gaattccgtc tgtactatta caacaaattc aaagacatcg cttccaccct gaacaaagct 900 
aaatccatcg ttggcaccac cgcttccctg cagtacatga agaacgtttt caaagagaag 960 
tacctgctgt ccgaagacac ctccggcaaa ttctccgttg acaaactgaa attcgacaaa 1020 
ctgtacaaaa tgctgaccga aatctacacc gaagacaact tcgttaaatt cttcaaagtt 1080 
ctgaaccgta aaacctacct gaacttcgac aaagctgttt tcaaaatcaa catcgttccg 1140 
aaagttaact acaccatcta cgacggcttc aacctgcgta acaccaacct ggctgctaac 1200 
ttcaacggcc agaacaccga aatcaacaac atgaacttca ccaaactgaa gaacttcacc 1260 
ggcctgttcg aattctacaa actgctgtgc gttcgtggca tcatcacctc caaaaccaaa 1320 
tccctgatcg aaggccgttc cctgatcggc aaagttgctc tgaacgacct gttcaccgaa 1380 
tacatcaaga acatcatcaa cacctccatc ctgaacctgc gttacgaatc caaccacctg 1440 
atcgacctgt cccgttacgc ttccaaaatc aacatcggct ccaaagttaa cttcgacccg 1500 
atcgacaaga accagatcca gctgttcaac ctggaatcct ccaaaatcga agttatcctg 1560 
aagaacgcta tcgtttacaa ctccatgtac gaaaacttct ccacctcctt ctggatccgt 1620 
atcccgaaat acttcaactc catctccctg aacaacgaat acaccatcat caactgcatg 1680 
gaaaacaact ccggctggaa agtttccctg aactacggtg aaatcatctg gaccctgcag 1740 
gacacccagg aaatcaaaca gcgtgttgtt ttcaaatact cccagatgat caacatctcc 1800 
gactacatca accgttggat cttcgttacc atcaccaaca accgtctgaa caactccaaa 1860 
atctacatca acggccgtct gatcgaccag aaaccgatct ccaacctggg caacatccac 1920 
gcttccaaca acatcatgtt caaactggac ggctgccgtg acacccaccg ttacatctgg 1980 
atcaaatact tcaacctgtt cgacaaagaa ctgaacgaga aggaaatcaa agacctgtac 2040 
gacaaccagt ccaactccgg catcctgaaa gacttctggg gcgactacct gcagtatgac 2100 
aaaccgtact acatgctgaa cctgtacgac ccgaacaaat acgttgacgt taacaacgtt 2160 
ggcatccgtg gctacatgta cctgaaaggc ccgcgtggct ccgttatgac caccaacatc 2220 
tacctgaact cctccctgta ccgtggcacc aaattcatca tcaagaagta cgcttccggc 2280 
aacaaagaca acatcgttcg taacaacgac cgtgtttaca tcaacgttgt agttaagaac 2340 
aaagaatacc gtctggctac caacgcttac caggctggcg ttgagaagat tctgagcgct 2400 
ctggaaatcc cggacgttgg caacctgtcc caagttgtag ttatgaaatc caagaacgac 2460 
cagggcatca ccaacaagtg caaaatgaac ctgcaggaca acaacggcaa cgacatcggc 2520 
ttcatcggct tccaccagtt caacaacatc gctaaactgg ttgcttccaa ctggtacaac 2580 
cgtcagatcg aacgttcctc ccgtaccctg ggctgtagct gggaattcat cccggttgac 2640 
gacggctggg gtgaacgtcc gctggctctg gctggcggtg gcggtagcgg cggtggcggt 2700 
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agcggcggtg gcggttccgc tctggttctg cagtgcatca aagttaacaa ctgggacctg 2760 
ttcttctctc cgtccgaaga caacttcacc aacgacctga acaaaggcga agaaatcacc 2820 
tccgacacca acatcgaagc tgctgaagaa aacatctccc tggacctgat ccagcagtac 2880 
tacctgacct tcaacttcga caacgaaccg gaaaacatct ccatcgaaaa cctgtcctcc 2940 
gacatcatcg gccagctgga actgatgccg aacatcgaac gtttcccgaa cggcaagaag 3000 
tatgaactgg acaaatacac catgttccac tacctgcgtg ctcaggaatt cgaacacggc 3060 
aaatcccgta tcgctctgac caactccgtt aacgaagctc tgctgaaccc gtcccgtgtt 3120 
tacaccttct tctcctccga ctacgttaag aaggttaaca aagctaccga agctgctatg 3180 
ttcctgggct gggttgaaca gctggtttac gacttcaccg acgaaacctc cgaagtttcc 3240 
accaccgaca aaatcgctga catcaccatc attatcccgt acatcggccc ggctctgaac 3300 
atcggcaaca tgctgtacaa agacgacttc gttggcgctc tgatcttctc cggcgctgtt 3360 
atcctgctgg aattcatccc ggaaatcgct atcccggttc tgggcacctt cgctctggtt 3420 
tcctacatcg ctaacaaagt tctgaccgtt cagaccatcg acaacgctct gtccaaacgt 3480 
aacgagaagt gggacgaagt ttacaaatac atcgttacca actggctggc taaagttaac 3540 
acccagatcg acctgatccg taagaagatg aaagaagctc tggaaaacca ggctgaagct 3600 
accaaagcta tcatcaacta ccagtacaac cagtacaccg aagaggaaaa gaacaacatc 3660 
aacttcaaca tcgacgacct gtcctccaaa ctgaacgaat ccatcaacaa agctatgatc 3720 
aacatcaaca aattcctgaa ccagtgctcc gtttcctacc tgatgaactc catgatcccg 3780 
tacggcgtta aacgtctgga agacttcgac gcttccctga aagacgctct gctgaaatac 3840 
atctatgaca accgtggcac cctgatcggc caggttgacc gtctgaaaga caaagttaac 3900 
aacaccctgt ccaccgacat cccgttccag ctgtccaaat acgttgacaa ccagcgtctg 3960 
ctgtccacct aa 3972 

<210> 156 

<211> 3990 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat_peptide 
<222> (1) . . . (3987) 

<223> Expression optimized sequence encoding 
BONTA-BD-PAR3 thrombin 

<400> 156 

atgccgttcg ttaacaaaca 
tacatcaaaa tcccgaacgc 
aaaatctggg taatcccgga 
ccgccgccgg aagctaaaca 
gacaacgaga aggacaacta 
accgacctgg gccgtatgct 
tccaccatcg acaccgaact 
gacggctcct accgttccga 
atccagttcg aatgcaaatc 
ggctccaccc agtacatccg 
gaagttgaca ccaacccgct 
ctggctcacg aactgatcca 
cgtgttttca aagttaacac 
gaagaactgc gtaccttcgg 
gaattccgtc tgtactatta 
aaatccatcg ttggcaccac 
tacctgctgt ccgaagacac 
ctgtacaaaa tgctgaccga 
ctgaaccgta aaacctacct 
aaagttaact acaccatcta 
ttcaacggcc agaacaccga 
ggcctgttcg aattctacaa 
tccctgatca aaaccttccg 
aacgacctgt tcaccgaata 



gttcaactac aaagacccgg 
tggccagatg cagccggtta 
acgtgacacc ttcaccaacc 
ggttccggtt tcctactacg 
cctgaaaggc gttaccaaac 
gctgacctcc atcgttcgtg 
gaaagttatc gacaccaact 
agaactgaac ctggttatca 
cttcggccac gaagttctga 
tttctccccg gacttcacct 
gctgggcgct ggcaaattcg 
cgctggccac cgtctgtacg 
caacgcttac tacgaaatgt 
cggccacgac gctaaattca 
caacaaattc aaagacatcg 
cgcttccctg cagtacatga 
ctccggcaaa ttctccgttg 
aatctacacc gaagacaact 
gaacttcgac aaagctgttt 
cgacggcttc aacctgcgta 
aatcaacaac atgaacttca 
actgctgtgc gttcgtggca 
tggcgctccg ccgaactcct 
catcaagaac atcatcaaca 



ttaacggcgt tgacatcgct 60 
aagctttcaa aatccacaac 120 
cggaagaagg cgacctgaac 180 
actccaccta cctgtccacc 240 
tgttcgaacg tatctactcc 3 00 
gcatcccgtt ctggggcggc 360 
gcatcaacgt tatccagccg 420, 
tcggcccgtc cgctgacatc 480 
acctgacccg taacggctac 540 
tcggcttcga agaatccctg 600 
ctaccgaccc ggctgttacc 660 
gcatcgctat caacccgaac 720 
ccggcctgga agtttccttc 780 
tcgactccct gcaggaaaac 840 
cttccaccct gaacaaagct 900 
agaacgtttt caaagagaag 960 
acaaactgaa attcgacaaa 1020 
tcgttaaatt cttcaaagtt 1080 
tcaaaatcaa catcgttccg 1140 
acaccaacct ggctgctaac 1200 
ccaaactgaa gaacttcacc 1260 
tcatcacctc caaaaccaaa 1320 
tcgaagaatt cccggctctg 1380 
cctccatcct gaacctgcgt 1440 
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tacgaatcca accacctgat cgacctgtcc cgttacgctt ccaaaatcaa catcggctcc 1500 
aaagttaact tcgacccgat cgacaagaac cagatccagc tgttcaacct ggaatcctcc 1560 
aaaatcgaag ttatcctgaa gaacgctatc gtttacaact ccatgtacga aaacttctcc 1620 
acctccttct ggatccgtat cccgaaatac ttcaactcca tctccctgaa caacgaatac 1680 
accatcatca actgcatgga aaacaactcc ggctggaaag tttccctgaa ctacggcgaa 1740 
atcatctgga ccctgcagga cacccaggaa atcaaacagc gtgttgtttt caaatactcc 1800 
cagatgatca acatctccga ctacatcaac cgttggatct tcgttaccat caccaacaac 1860 
cgtctgaaca actccaaaat ctacatcaac ggccgtctga tcgaccagaa accgatctcc 1920 
aacctgggca acatccacgc ttccaacaac atcatgttca aactggacgg ctgccgtgac 1980 
acccaccgtt acatctggat caaatacttc aacctgttcg acaaagaact gaacgagaag 2040 
gaaatcaaag acctgtacga caaccagtcc aactccggca tcctgaaaga cttctggggc 2100 
gactacctgc agtatgacaa accgtactac atgctgaacc tgtacgaccc gaacaaatac 2160 
gttgacgtta acaacgttgg catccgtggc tacatgtacc tgaaaggccc gcgtggctcc 2220 
gttatgacca ccaacatcta cctgaactcc tccctgtacc gtggcaccaa attcatcatc 2280 
aagaagtacg cttccggcaa caaagacaac atcgttcgta acaacgaccg tgtttacatc 2340 
aacgttgtag ttaagaacaa agaataccgt ctggctacca acgcttccca ggctggcgtt 2400 
gagaagattc tgtccgctct ggaaatcccg gacgttggca acctgagcca agttgtagtt 2460 
atgaaatcca agaacgacca gggcatcacc aacaagtgca aaatgaacct gcaggacaac 2520 
aacggcaacg acatcggctt catcggcttc caccagttca acaacatcgc taaactggtt 2580 
gcttccaact ggtacaaccg tcagattgaa cgtagctccc gtaccctggg ctgtagctgg 2640 
gaattcatcc cggttgacga cggctggggt gaacgtccgc tggctctggc tggcggtggc 2700 
ggtagcggcg gtggcggttc cggcggtggc ggttccgctc tggttctgca gtgcatcaaa 2760 
gttaacaact gggacctgtt cttctccccg tccgaagaca acttcaccaa cgacctgaac 2820 
aaaggcgaag aaatcacctc cgacaccaac atcgaagctg ctgaagaaaa catctccctg 2880 
gacctgatcc agcagtacta cctgaccttc aacttcgaca acgaaccgga aaacatctcc 2940 
atcgaaaacc tgtcctccga catcatcggc cagctggaac tgatgccgaa catcgaacgt 3000 
ttcccgaacg gcaagaagta tgaactggac aaatacacca tgttccacta cctgcgtgct 3060 
caggaattcg aacacggcaa atcccgtatc gctctgacca actccgttaa cgaagctctg 3120 
ctgaacccgt cccgtgttta caccttcttc tcctccgact acgttaagaa ggttaacaaa 3180 
gctaccgaag ctgctatgtt cctgggctgg gttgaacagc tggtttacga cttcaccgac 3240 
gaaacctccg aagtttccac caccgacaaa atcgctgaca tcaccatcat tatcccgtac 3300 
atcggcccgg ctctgaacat cggcaacatg ctgtacaaag acgacttcgt tggcgctctg 3360 
atcttctccg gcgctgttat cctgctggaa ttcatcccgg aaatcgctat cccggttctg 3420 
ggcaccttcg ctctggtttc ctacatcgct aacaaagttc tgaccgttca gaccatcgac 3480 
aacgctctgt ccaaacgtaa cgagaagtgg gacgaagttt acaaatacat cgttaccaac 3540 
tggctggcta aagttaacac ccagatcgac ctgatccgta agaagatgaa agaagctctg 3600 
gaaaaccagg ctgaagctac caaagctatc atcaactacc agtacaacca gtacaccgaa 3660 
gaggaaaaga acaacatcaa cttcaacatc gacgacctgt cctccaaact gaacgaatcc 3720 
atcaacaaag ctatgatcaa catcaacaaa ttcctgaacc agtgctccgt ttcctacctg 3780 
atgaactcca tgatcccgta cggcgttaaa cgtctggaag acttcgacgc ttccctgaaa 3840 
gacgctctgc tgaaatacat ctacgacaac cgtggcaccc tgatcggcca ggttgaccgt 3900 
ctgaaagaca aagttaacaa caccctgtcc accgacatcc cgttccagct gtccaaatac 3960 
gttgacaacc agcgtctgct gtccacctaa 3990 

<210> 157 
<211> 3972 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat_peptide 
<222> (1) . . . (3969) 

<223> Expression optimized sequence encoding 
BoNTA-BD-PAR3FactorXa 

<400> 157 

atgccgttcg ttaacaaaca gttcaactac aaagacccgg ttaacggcgt tgacatcgct 60 
tacatcaaaa tcccgaacgc tggccagatg cagccggtta aagctttcaa aatccacaac 120 
aaaatctggg taatcccgga acgtgacacc ttcaccaacc cggaagaagg cgacctgaac 180 
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ccgccgccgg aagctaaaca ggttccggtt tcctactacg actccaccta cctgtccacc 240 
gacaacgaga aggacaacta cctgaaaggc gttaccaaac tgttcgaacg tatctactcc 300 
accgacctgg gccgtatgct gctgacctcc atcgttcgtg gcatcccgtt ctggggcggc 360 
tccaccatcg acaccgaact gaaagttatc gacaccaact gcatcaacgt tatccagccg 420 
gacggctcct accgttccga agaactgaac ctggttatca tcggcccgtc cgctgacatc 480 
atccagttcg aatgcaaatc cttcggccac gaagttctga acctgacccg taacggctac 540 
ggctccaccc agtacatccg tttctccccg gacttcacct tcggcttcga agaatccctg 600 
gaagttgaca ccaacccgct gctgggcgct ggcaaattcg ctaccgaccc ggctgttacc 660 
ctggctcacg aactgatcca cgctggccac cgtctgtacg gcatcgctat caacccgaac 720 
cgtgttttca aagttaacac caacgcttac tacgaaatgt ccggcctgga agtttccttc 780 
gaagaactgc gtaccttcgg cggccacgac gctaaattca tcgactccct gcaggaaaac 840 
gaattccgtc tgtactatta caacaaattc aaagacatcg cttccaccct gaacaaagct 900 
aaatccatcg ttggcaccac cgcttccctg cagtacatga agaacgtttt caaagagaag 960 
tacctgctgt ccgaagacac ctccggcaaa ttctccgttg acaaactgaa attcgacaaa 1020 
ctgtacaaaa tgctgaccga aatctacacc gaagacaact tcgttaaatt cttcaaagtt 1080 
ctgaaccgta aaacctacct gaacttcgac aaagctgttt tcaaaatcaa catcgttccg 1140 
aaagttaact acaccatcta cgacggcttc aacctgcgta acaccaacct ggctgctaac 1200 
ttcaacggcc agaacaccga aatcaacaac atgaacttca ccaaactgaa gaacttcacc 1260 
ggcctgttcg aattctacaa actgctgtgc gttcgtggca tcatcacctc caaaaccaaa 1320 
tccctgatcg aaggccgtac cttccgtggc gctccggctc tgaacgacct gttcaccgaa 1380 
tacatcaaga acatcatcaa cacctccatc ctgaacctgc gttacgaatc caaccacctg 1440 
atcgacctgt cccgttacgc ttccaaaatc aacatcggct ccaaagttaa cttcgacccg 1500 
atcgacaaga accagatcca gctgttcaac ctggaatcct ccaaaatcga agttatcctg 1560 
aagaacgcta tcgtttacaa ctccatgtac gaaaacttct ccacctcctt ctggatccgt 1620 
atcccgaaat acttcaactc catctccctg aacaacgaat acaccatcat caactgcatg 1680 
gaaaacaact ccggctggaa agtttccctg aactacggcg aaatcatctg gaccctgcag 1740 
gacacccagg aaatcaaaca gcgtgttgtt ttcaaatact cccagatgat caacatctcc 1800 
gactacatca accgttggat cttcgttacc atcaccaaca accgtctgaa caactccaaa 1860 
atctacatca acggccgtct gatcgaccag aaaccgatct ccaacctggg caacatccac 1920 
gcttccaaca acatcatgtt caaactggac ggctgccgtg acacccaccg ttacatctgg 1980 
atcaaatact tcaacctgtt cgacaaagaa ctgaacgaga aggaaatcaa agacctgtac 2040 
gacaaccagt ccaactccgg catcctgaaa gacttctggg gcgactacct gcagtatgac 2100 
aaaccgtact acatgctgaa cctgtacgac ccgaacaaat acgttgacgt taacaacgtt 2160 
ggcatccgtg gctacatgta cctgaaaggc ccgcgtggct ccgttatgac caccaacatc 2220 
tacctgaact cctccctgta ccgtggcacc aaattcatca tcaagaagta cgcttccggc 2280 
aacaaagaca acatcgttcg taacaacgac cgtgtttaca tcaacgttgt agttaagaac 2340 
aaagaatacc gtctggctac caacgcttcc caggctggcg ttgagaagat tctgtccgct 2400 
ctggaaatcc cggacgttgg caacctgtcc caagttgtag ttatgaaatc caagaacgac 2460 
cagggcatca ccaacaagtg caaaatgaac ctgcaggaca acaacggcaa cgacatcggc 2520 
ttcatcggct tccaccagtt caacaacatc gctaaactgg ttgcttccaa ctggtacaac 2580 
cgtcagatcg aacgttcctc ccgtaccctg ggctgctcct gggaattcat cccggttgac 2640 
gacggctggg gcgaacgtcc gctggctctg gctggcggtg gcggtagcgg cggtggcggt 2700 
agcggcggtg gcggttccgc tctggttctg cagtgcatca aagttaacaa ctgggacctg 2760 
ttcttctccc cgtccgaaga caacttcacc aacgacctga acaaaggcga agaaatcacc 2820 
tccgacacca acatcgaagc tgctgaagaa aacatctccc tggacctgat ccagcagtac 2880 
tacctgacct tcaacttcga caacgaaccg gaaaacatct ccatcgaaaa cctgtcctcc 2940 
gacatcatcg gccagctgga actgatgccg aacatcgaac gtttcccgaa cggcaagaag 3000 
tatgaactgg acaaatacac catgttccac tacctgcgtg ctcaggaatt cgaacacggc 3060 
aaatcccgta tcgctctgac caactccgtt aacgaagctc tgctgaaccc gtcccgtgtt 3120 
tacaccttct tctcctccga ctacgttaag aaggttaaca aagctaccga agctgctatg 3180 
ttcctgggct gggttgaaca gctggtttac gacttcaccg acgaaacctc cgaagtttcc 3240 
accaccgaca aaatcgctga catcaccatc attatcccgt acatcggccc ggctctgaac 3300 
atcggcaaca tgctgtacaa agacgacttc gttggcgctc tgatcttctc cggcgctgtt 3360 
atcctgctgg aattcatccc ggaaatcgct atcccggttc tgggcacctt cgctctggtt 3420 
tcctacatcg ctaacaaagt tctgaccgtt cagaccatcg acaacgctct gtccaaacgt 3480 
aacgagaagt gggacgaagt ttacaaatac atcgttacca actggctggc taaagttaac 3540 
acccagatcg acctgatccg taagaagatg aaagaagctc tggaaaacca ggctgaagct 3600 
accaaagcta tcatcaacta ccagtacaac cagtacaccg aagaggaaaa gaacaacatc 3660 
aacttcaaca tcgacgacct gtcctccaaa ctgaacgaat ccatcaacaa agctatgatc 3720 
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aacatcaaca aattcctgaa ccagtgctcc gtttcctacc tgatgaactc catgatcccg 3780 
tacggcgtta aacgtctgga agacttcgac gcttccctga aagacgctct gctgaaatac 3840 
atctacgaca accgtggcac cctgatcggc caggttgacc gtctgaaaga caaagttaac 3900 
aacaccctgt ccaccgacat cccgttccag ctgtccaaat acgttgacaa ccagcgtctg 3960 
ctgtccacct aa 3972 

<210> 158 
<211> 3990 

<212> DNA 

<213> Artificial Sequence 
<220> 

<221> mat_peptide 
<222> (1) . . . (3987) 

<223> Expression optimized sequence encoding 
BoNTA-BD-PAR4throinbin 

<400> 158 

atgccgttcg ttaacaaaca gttcaactac aaagacccgg ttaacggcgt tgacatcgct 60 
tacatcaaaa tcccgaacgc tggccagatg cagccggtta aagctttcaa aatccacaac 120 
aaaatctggg taatcccgga acgtgacacc ttcaccaacc cggaagaagg cgacctgaac 180 
ccgccgccgg aagctaaaca ggttccggtt tcctactacg actccaccta cctgtccacc 240 
gacaacgaga aggacaacta cctgaaaggc gttaccaaac tgttcgaacg tatctactcc 300 
accgacctgg gccgtatgct gctgacctcc atcgttcgtg gcatcccgtt ctggggcggc 360 
tccaccatcg acaccgaact gaaagttatc gacaccaact gcatcaacgt tatccagccg 420 
gacggctcct accgttccga agaactgaac ctggttatca tcggcccgtc cgctgacatc 480 
atccagttcg aatgcaaatc cttcggccac gaagttctga acctgacccg taacggctac 540 
ggctccaccc agtacatccg tttctccccg gacttcacct tcggcttcga agaatccctg 600 
gaagttgaca ccaacccgct gctgggcgct ggcaaattcg ctaccgaccc ggctgttacc 660 
ctggctcacg aactgatcca cgctggccac cgtctgtacg gcatcgctat caacccgaac 720 
cgtgttttca aagttaacac caacgcttac tacgaaatgt ccggcctgga agtttccttc 780 
gaagaactgc gtaccttcgg cggccacgac gctaaattca tcgactccct gcaggaaaac 840 
gaattccgtc tgtactatta caacaaattc aaagacatcg cttccaccct gaacaaagct 900 
aaatccatcg ttggcaccac cgcttccctg cagtacatga agaacgtttt caaagagaag 960 
tacctgctgt ccgaagacac ctccggcaaa ttctccgttg acaaactgaa attcgacaaa 1020 
ctgtacaaaa tgctgaccga aatctacacc gaagacaact tcgttaaatt cttcaaagtt 1080 
ctgaaccgta aaacctacct gaacttcgac aaagctgttt tcaaaatcaa catcgttccg 1140 
aaagttaact acaccatcta cgacggcttc aacctgcgta acaccaacct ggctgctaac 1200 
ttcaacggcc .agaacaccga aatcaacaac atgaacttca ccaaactgaa gaacttcacc 1260 
ggcctgttcg aattctacaa actgctgtgc gttcgtggca tcatcacctc caagactaaa 1320 
tccctgccgc gtggctaccc gggccaggtt tgcgctaacg actccgacac cctggctctg 1380 
aacgacctgt tcaccgaata catcaagaac atcatcaaca cctccatcct gaacctgcgt 1440 
tacgaatcca accacctgat cgacctgtcc cgttacgctt ccaaaatcaa catcggctcc 1500 
aaagttaact tcgacccgat cgacaagaac cagatccagc tgttcaacct ggaatcctcc 1560 
aagattgaag ttatcctgaa gaacgctatc gtttacaact ccatgtacga aaacttctcc 1620 
acctccttct ggatccgtat cccgaaatac ttcaactcca tctccctgaa caacgaatac 1680 
accatcatca actgcatgga aaacaactcc ggctggaaag tttccctgaa ctacggcgaa 1740 
atcatctgga ccctgcagga cacccaggaa atcaaacagc gtgttgtttt caaatactcc 1800 
cagatgatca . acatctccga ctacatcaac cgttggatct tcgttaccat caccaacaac 1860 
cgtctgaaca actccaaaat ctacatcaac ggccgtctga tcgaccagaa accgatctcc 1920 
aacctgggca acatccacgc ttccaacaac atcatgttca aactggacgg ctgccgtgac 1980 
acccaccgtt acatctggat caaatacttc aacctgttcg acaaagaact gaacgagaag 2040 
gaaatcaaag acctgtacga caaccagtcc aactccggca tcctgaaaga cttctggggc 2100 
gactacctgc agtatgacaa accgtactac atgctgaacc tgtacgaccc gaacaaatac 2160 
gttgacgtta acaacgttgg catccgtggc tacatgtacc tgaaaggccc gcgtggctcc 2220 
gttatgacca ccaacatcta cctgaactcc tccctgtacc gtggcaccaa attcatcatc 2280 
aagaagtacg cttccggcaa caaagacaac atcgttcgta acaacgaccg tgtttacatc 2340 
aacgttgtag ttaagaacaa agaataccgt ctggctacca acgcttccca ggctggcgtt 2400 
gagaagattc tgtccgctct ggaaatcccg gacgttggca acctgagcca agttgtagtt 2460 
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atgaaatcca agaacgacca gggcatcacc aacaagtgca agatgaacct gcaggacaac 2520 
aacggcaacg acatcggctt catcggcttc caccagttca acaacatcgc taaactggtt 2580 
gcttccaact ggtacaaccg tcagatcgaa cgtagctccc gtaccctggg ctgtagctgg 2640 
gaattcatcc cggttgacga cggctggggt gaacgtccgc tggctctggc tggcggtggc 2700 
ggtagcggcg gtggcggttc cggcggtggc ggttccgctc tggttctgca gtgcatcaaa 2760 
gttaacaact gggacctgtt cttctctccg tccgaagaca acttcaccaa cgacctgaac 2820 
aaaggcgaag aaatcacctc cgacaccaac atcgaagctg ctgaagaaaa catctccctg 2880 
gacctgatcc agcagtacta cctgaccttc aacttcgaca acgaaccgga aaacatctcc 2940 
atcgaaaacc tgtcctccga catcatcggc cagctggaac tgatgccgaa catcgaacgt 3000 
ttcccgaacg gcaagaagta tgaactggac aaatacacca tgttccacta cctgcgtgct 3060 
caggaattcg aacacggcaa atcccgtatc gctctgacca actccgttaa cgaagctctg 3120 
ctgaacccgt cccgtgttta caccttcttc tcctccgact acgttaagaa ggttaacaaa 3180 
gctaccgaag ctgctatgtt cctgggctgg gttgaacagc tggtttacga cttcaccgac 3240 
gaaacctccg aagtttccac caccgacaaa atcgctgaca tcaccatcat tatcccgtac 3300 
atcggcccgg ctctgaacat cggcaacatg ctgtacaaag acgacttcgt tggcgctctg 3360 
atcttctccg gcgctgttat cctgctggaa ttcatcccgg aaatcgctat cccggttctg 3420 
ggcaccttcg ctctggtttc ctacatcgct aacaaagttc tgaccgttca gaccatcgac 3480 
aacgctctgt ccaaacgtaa cgagaagtgg gacgaagttt acaaatacat cgttaccaac 3540 
tggctggcta aagttaacac ccagatcgac ctgatccgta agaagatgaa agaagctctg 3600 
gaaaaccagg ctgaagctac caaagctatc atcaactacc agtacaacca gtacaccgaa 3660 
gaggaaaaga acaacatcaa cttcaacatc gacgacctgt cctccaaact gaacgaatcc 3720 
atcaacaaag ctatgatcaa catcaacaaa ttcctgaacc agtgctccgt ttcctacctg 3780 
atgaactcca tgatcccgta cggcgttaaa cgtctggaag acttcgacgc ttccctgaaa 3840 
gacgctctgc tgaaatacat ctacgacaac cgtggcaccc tgatcggcca ggttgaccgt 3900 
ctgaaagaca aagttaacaa caccctgtcc accgacatcc cgttccagct gtccaaatac 3960 
gttgacaacc agcgtctgct gtccacctaa 3990 

<210> 159 
<211> 3972 
<212> DNA 

<213> Artificial Sequence 
<220> 

<221> matjpeptide 
<222> (1)..,{3969) 

<223> Expression optimized sequence encoding 
BoNTA-BD-PAR4FactorXa 

<400> 159 

atgccgttcg ttaacaaaca 
tacatcaaaa tcccgaacgc 
aaaatctggg taatcccgga 
ccgccgccgg aagctaaaca 
gacaacgaga aggacaacta 
accgacctgg gccgtatgct 
tccaccatcg acaccgaact 
gacggctcct accgttccga 
atccagttcg aatgcaaatc 
ggctccaccc agtacatccg 
gaagttgaca ccaacccgct 
ctggctcacg aactgatcca 
cgtgttttca aagttaacac 
gaagaactgc gtaccttcgg 
gaattccgtc tgtactatta 
aaatccatcg ttggcaccac 
tacctgctgt ccgaagacac 
ctgtacaaaa tgctgaccga 
ctgaaccgta aaacctacct 
aaagttaact acaccatcta 



gttcaactac aaagacccgg 
tggccagatg cagccggtta 
acgtgacacc ttcaccaacc 
ggttccggtt tcctactacg 
cctgaaaggc gttaccaaac 
gctgacctcc atcgttcgtg 
gaaagttatc gacaccaact 
agaactgaac ctggttatca 
cttcggccac gaagttctga 
tttctccccg gacttcacct 
gctgggcgct ggcaaattcg 
cgctggccac cgtctgtacg 
caacgcttac tacgaaatgt 
cggccacgac gctaaattca 
caacaaattc aaagacatcg 
cgcttccctg cagtacatga 
ctccggcaaa ttctccgttg 
aatctacacc gaagacaact 
gaacttcgac aaagctgttt 
cgacggcttc aacctgcgta 



ttaacggcgt tgacatcgct 60 
aagctttcaa aatccacaac 120 
cggaagaagg cgacctgaac 180 
actccaccta cctgtccacc 240 
tgttcgaacg tatctactcc 300 
gcatcccgtt ctggggcggc 360 
gcatcaacgt tatccagccg 420 
tcggcccgtc cgctgacatc 480 
acctgacccg taacggctac 540 
tcggcttcga agaatccctg 600 
ctaccgaccc ggctgttacc 660 
gcatcgctat caacccgaac 720 
ccggcctgga agtttccttc 780 
tcgactccct gcaggaaaac 840 
cttccaccct gaacaaagct 900 
agaacgtttt caaagagaag 960 
acaaactgaa attcgacaaa 1020 
tcgttaaatt cttcaaagtt 1080 
tcaaaatcaa catcgttccg 1140 
acaccaacct ggctgctaac 1200 
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ttcaacggcc agaacaccga aatcaacaac atgaacttca ccaaactgaa gaacttcacc 1260 

ggcctgttcg aattctacaa actgctgtgc gttcgtggca tcatcacctc caaaaccaaa 1320 

tccctgatcg aaggccgtgg ctacccgggc caggttgctc tgaacgacct gttcaccgaa 1380 

tacatcaaga acatcatcaa cacctccatc ctgaacctgc gttacgaatc caaccacctg 1440 

atcgacctgt cccgttacgc ttccaaaatc aacatcggct ccaaagttaa cttcgacccg 1500 

atcgacaaga accagatcca gctgttcaac ctggaatcct ccaaaatcga agttatcctg 1560 

aagaacgcta tcgtttacaa ctccatgtac gaaaacttct ccacctcctt ctggatccgt 1620 

atcccgaaat acttcaactc catctccctg aacaacgaat acaccatcat caactgcatg 1680 

gaaaacaact ccggctggaa agtttccctg aactacggcg aaatcatctg gaccctgcag 1740 

gacacccagg aaatcaaaca gcgtgttgtt ttcaaatact cccagatgat caacatctcc 1800 

gactacatca accgttggat cttcgttacc atcaccaaca accgtctgaa caactccaaa 1860 

atctacatca acggccgtct gatcgaccag aaaccgatct ccaacctggg caacatccac 1920 

gcttccaaca acatcatgtt caaactggac ggctgccgtg acacccaccg ttacatctgg 1980 

atcaaatact tcaacctgtt cgacaaagaa ctgaacgaga aggaaatcaa agacctgtac 2040 

gacaaccagt ccaactccgg catcctgaaa gacttctggg gcgactacct gcagtatgac 2100 

aaaccgtact acatgctgaa cctgtacgac ccgaacaaat acgttgacgt taacaacgtt 2160 

ggcatccgtg gctacatgta cctgaaaggc ccgcgtggct ccgttatgac caccaacatc 2220 

tacctgaact cctccctgta ccgtggcacc aaattcatca tcaagaagta cgcttccggc 2280 

aacaaagaca acatcgttcg taacaacgac cgtgtttaca tcaacgttgt agttaagaac 2340 

aaagaatacc gtctggctac caacgcttcc caggctggcg ttgagaagat tctgtccgct 2400 

ctggaaatcc cggacgttgg caacctgtcc caagttgtag ttatgaaatc caagaacgac 2460 

cagggcatca ccaacaagtg caaaatgaac ctgcaggaca acaacggcaa cgacatcggc 2520 

ttcatcggct tccaccagtt caacaacatc gctaaactgg ttgcttccaa ctggtacaac 2580 

cgtcagatcg aacgttcctc ccgtaccctg ggctgtagct gggaattcat cccggttgac 2640 

gacggctggg gtgaacgtcc gctggctctg gctggcggtg gcggtagcgg cggtggcggt 2700 

agcggcggtg gcggttccgc tctggttctg cagtgcatca aagttaacaa ctgggacctg 2760 

ttcttctccc cgtccgaaga caacttcacc aacgacctga acaaaggcga agaaatcacc 2820 

tccgacacca acatcgaagc tgctgaagaa aacatctccc tggacctgat ccagcagtac 2880 

tacctgacct tcaacttcga caacgaaccg gaaaacatct ccatcgaaaa cctgtcctcc 2940 

gacatcatcg gccagctgga actgatgccg aacatcgaac gtttcccgaa cggcaagaag 3000 

tatgaactgg acaaatacac catgttccac tacctgcgtg ctcaggaatt cgaacacggc 3060 

aaatcccgta tcgctctgac caactccgtt aacgaagctc tgctgaaccc gtcccgtgtt 3120 
tacaccttct tctcctccga ctacgttaag aaggttaaca aagctaccga agctgctatg 3180 

ttcctgggct gggttgaaca gctggtttac gacttcaccg acgaaacctc cgaagtttcc 3240 

accaccgaca aaatcgctga catcaccatc attatcccgt acatcggccc ggctctgaac 3300 

atcggcaaca tgctgtacaa agacgacttc gttggcgctc tgatcttctc cggcgctgtt 3360 

atcctgctgg aattcatccc ggaaatcgct atcccggttc tgggcacctt cgctctggtt 3420 

tcctacatcg ctaacaaagt tctgaccgtt cagaccatcg acaacgctct gtccaaacgt 3480 

aacgagaagt gggacgaagt ttacaaatac atcgttacca actggctggc taaagttaac 3540 

acccagatcg acctgatccg taagaagatg aaagaagctc tggaaaacca ggctgaagct 3600 

accaaagcta tcatcaacta ccagtacaac cagtacaccg aagaggaaaa gaacaacatc 3660 

aacttcaaca tcgacgacct gtcctccaaa ctgaacgaat ccatcaacaa agctatgatc 3720 
aacatcaaca aattcctgaa ccagtgctcc gtttcctacc tgatgaactc catgatcccg 3780 
tacggcgtta aacgtctgga agacttcgac gcttccctga aagacgctct gctgaaatac 3840 
atctacgaca accgtggcac cctgatcggc caggttgacc gtctgaaaga caaagttaac 3900 
aacaccctgt ccaccgacat cccgttccag ctgtccaaat acgttgacaa ccagcgtctg 3960 

ctgtccacct aa 2912 

<210> 160 
<211> 6 

<212> PRT 

<213> Artificial Sequence 
<220> 

<221> PEPTIDE ' 
<222> (1) . . . (6) 

<223> Variant of hexapeptide comprising the tethered 
ligand of PAR4 
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<400> 160 

Ser Phe Pro 61y Gin Ala 
1 5 
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